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THE EFFECT OF SELECTED LEARNER CHARACTERISTICS ON THE MODE 
OF PRESENTATION OF PAIRED-ASSOCIATE LEARNING TASKS
CHAPTER I  
INTRODUCTION
B ackground  f o r  th e  S tudy  
W ith th e  c u r r e n t  em phasis on  i n d i v i d u a l i z a t i o n  o f  
i n s t r u c t i o n  came a n  i n t e r e s t  i n  d is c o v e r in g  how c h a r a c t e r ­
i s t i c s  o f  th e  l e a r n e r  a f f e c t  th e  d e s ig n  o f  m edia  and th e  
mode o f  p r e s e n t a t i o n  o f  m a te r i a l s  to  b e  l e a r n e d .  The 
Review o f  E d u c a tio n a l R esea rch  f o r  A p r i l  1968 rev iew ed  
th e  r e s e a r c h  on " L e a rn e r  V a r ia b le s  and E d u c a tio n a l M ed ia" . 
A lth o u g h  most o f  th e  r e s e a r c h  w ere  r e l a t e d  to  program ed 
l e a r n in g ,  th e  a u th o r  s t a t e d  t h a t  we need  " to  c o n s id e r  
l e a r n e r  c h a r a c t e r i s t i c s  w h ile  a n a ly z in g  ta s k s  w ith  r e s p e c t  
to  th e  optimum k in d  o f  s t im u l i  and  l e a r n in g  c o n d i t i o n s . . .  
w hich  can  be p ro v id e d  by v a r io u s  m ed ia .
M ention was made i n  th e  l i t e r a t u r e  o f  th e  " n o n -v e rb a l"  
l e a r n e r  o r  " s tu d e n t s  o f  low  v e r b a l  a b i l i t y " ,  w hich su g g e s te d
^ L e s l ie  J .  B r ig g s ,  " L e a rn e r  V a r ia b le s  and  E d u c a tio n a l 
M ed ia ,"  Review o f  E d u c a tio n a l R e se a rc h , XXXVIII, No. 2 , 
( A p r i l  196 8 ), p .  172^
2t h a t  some s tu d e n ts  may b e  a b l e  to  l e a r n  more e f f i c i e n t l y  
th ro u g h  p i c t u r e s  th a n  th ro u g h  w o rd s .^  T hese  " n o n -v e rb a l"  
s tu d e n t s  needed  to  b e  i d e n t i f i e d .
I f  a  l e a r n e r 's  c o g n i t iv e  s t y l e  w ere b a se d  upon th e  
c o n d i t io n  o f  th e  l e a r n e r  a t  th e  tim e  th e  s t im u lu s  was 
p r e s e n te d ,  th e n  th e r e  was a  p o s s i b i l i t y  t h a t  one s t im u lu s  
m ig h t b e  p r e f e r r e d  by th e  o rg an ism  o v e r  a n o th e r  s t im u lu s .  
L e a rn in g  i s  a  s u b s e t  o f  b e h a v io r ,  and b e h a v io r  i s  a  
f u n c t io n  o f t  ( l )  p a s t  e x p e r ie n c e  and p r e s e n t  e x p e c ta t io n s ,  
(2 )  th e  p r e s e n t  s i t u a t i o n  o r  th e  p a t t e r n  o f  s t i m u l i  w hich 
im p in g e  upon th e  s u b j e c t ,  (3 )  in b o rn  o r  in n a t e  c a p a c i ty ,  
and  (4 ) o th e r  random  e f f e c t s . ^
I f  th e  mode o f  p r e s e n t a t i o n  o f  th e  s t i m u l i ,  w h e th e r  
v e r b a l  o r  p i c t o r i a l ,  r e p r e s e n te d  th e  p a t t e r n  o f  s t im u l i  
w hich  im pinged  upon  th e  s u b j e c t ,  change i n  b e h a v io r  w hich 
may b e  a t t r i b u t e d  to  t h i s  s t i m u l i  p a t t e r n  a l s o  may be 
a t t r i b u t e d  to  one o r  more o f  th e  th r e e  o th e r  f u n c t io n s  
l i s t e d  ab o v e . S in c e  u n d e r  p r e s e n t  c o n d i t io n s  num ber f o u r  
above was u n d e f in a b le  and  th u s  u n t e s t a b l e ,  t h i s  s tu d y  
depended  upon* (1 ) p a s t  e x p e r ie n c e  and p r e s e n t  expec­
t a t i o n s ,  (2 ) in b o rn  o r  in n a t e  c a p a c i t i e s ,  o r  (3 ) upon
2
E l l a  C. L e p p e r t  and  V ic to r  H. H o u sto n , "The Use o f  
A u d io -V isu a l A ids i n  th e  I n s t r u c t i o n a l  P rogram  o f  th e  Sec­
o n d a ry  S c h o o ls ,"  T e a c h e r  E d u c a tio n . IX , (D ecem ber 1 9 4 6 ), 
p p . 1 8 -2 1 .
3^Note* from  a  c l a s s  l e c t u r e  i n  E d u c a tio n  420 , by 
D r, Don R eyno lds, U n iv e r s i ty  o f  Oklahoma, F a l l  1968.
3
some co m b in a tio n  o f  th e se *  The c h a r a c t e r i s t i c s  o f  th e  
l e a r n e r  w hich  w ere u se d  i n  t h i s  s tu d y  f e l l  w i th in  th e s e  
. t h r e e  c a te g o r ie s *
The ty p e  o f  l e a r n in g  w hich was u se d  in  t h i s  s tu d y  
was p a i r e d - a s s o c i a t e  le a rn in g *  H ilg a rd  d e f in e d  th e  p a i r e d -  
a s s o c i a t e d  m ethod a s  " T h a t form  o f  r o t e  m e m o riza tio n  i n  
w h ich  i te m s  a r e  le a r n e d  i n  p a i r s ,  one i te m  s e rv in g  a s  th e  
s t im u lu s  o r  cu e  f o r  i t s  t o - b e - a s s o c i a t e d  ite m * "^  I n  t h i s  
s tu d y  th e  fo rm e r  was c a l l e d  th e  " s t im u lu s  term " w h ile  th e  
l a t t e r  was c a l l e d  th e  " r e s p o n s e  te rm " *
A g r e a t  d e a l  o f  p a i r e d - a s s o c i a t e  l e a r n in g  i s  done i n  
o u r  s c h o o ls  i n  many d i f f e r e n t  s u b je c t - m a t t e r  a re a s*  L ea rn ­
in g  o f  f o r e ig n  la n g u a g e s , rem em bering d a t e s ,  l e a r n in g  
c h e m is try  fo rm u la s , and th e  a s s o c i a t i o n  o f  men w ith  t h e i r  
c o n t r i b u t i o n s  to  s o c i e ty  a r e  some o f  th e  a p p l i c a t i o n s  o f  
p a i r e d - a s s o c i a t e  l e a r n in g  to  i n s t r u c t io n *  -
The u s e  o f  a  p a i r e d - a s s o c i a t e  l e a r n i n g  ta s k  had se v ­
e r a l  a d v a n ta g e s  i n  t h i s  s tu d y  w hich in c lu d e d *  (1 ) t h e  u s e  
o f  p i c t u r e s  v s  w ords a s  p a i r e d  s t im u lu s  and r e s p o n s e  te rm s 
made i t  p o s s i b le  to  t e s t  th e  e f f e c t  o f  l e a r n e r  c h a r a c t e r i s ­
t i c s  on two d i f f e r e n t  modes o f  p r e s e n t a t i o n ;  (2 ) i t  was 
more s u i t a b l e  f o r  s tu d e n ts  w ith  th e  w ide age  ra n g e  o f  th o s e  
i n  t h i s  s tu d y  th a n  a  s u b je c t  m a t te r  p r e s e n t a t i o n  w ould 
h av e  b een ; (3 )  i n  t h i s  ty p e  o f  p r e s e n t a t i o n  i t  was p o s s i b le
^ E rn e s t  R* H ilg a rd ,  I n t r o d u c t io n  to  Psycholo^^y. (New 
Y ork : H a re o u r t B race  and C o ., 1953)# P# 6 0 3 .
4to  g a t h e r  d a t a  on th e  num ber o f  c o r r e c t  r e s p o n s e s  o v e r  
s e v e r a l  t r i a l s ;  (4 )  la c k  o f  know ledge o f  r e s u l t s  a f t e r  
each  r e s p o n s e  sh o u ld  n o t  have been  a  f a c t o r  s in c e  B ra c k e t t  
and B a t t i g  found  e q u iv a le n t  p e rfo rm a n ce  u n d e r  c o n d i t io n s  
o f  k n o w le d g e - o f - r e s u l t s  and n o - k n o w le d g e - o f - r e s u l t s  In  
th e  u s e  o f  p a l r e d - a s s o c l a t e  t e s t s . ^
The P roblem
The p rob lem  o f  t h i s  s tu d y  was to  d is c o v e r  th e  e f f e c t  
o f  s e l e c t e d  l e a r n e r  c h a r a c t e r i s t i c s  on th e  mode o f  p re s e n ­
t a t i o n  o f  p a l r e d - a s s o c l a t e  l e a r n in g  t a s k s .  T h is  In v o lv e d  
th e  c h o ic e  o f  g ra d e  l e v e l ,  s e x , r e a d in g  l e v e l ,  and a c h ie v e ­
ment l e v e l  a s  m easured  by th e  C a l i f o r n i a  M en ta l M a tu r i ty  
T e s t o r  I t s  e q u iv a le n t  a s  th e  s e l e c t e d  l e a r n e r  c h a r a c te r ­
i s t i c s .  I t  f u r t h e r  In v o lv e d  u s e  o f  two modes o f  p r e s e n ta ­
t i o n  w hich  w ereI (1 )  th e  p i c t o r i a l  mode w hich  was a  
p i c t u r e  o f  an  o b j e c t  a s  th e  s t im u lu s  te rm  w ith  a  c o n s o n a n t-  
v o w e l-c o n so n a n t (CVC) n o n se n se  s y l l a b l e  a s  th e  r e s p o n s e  
te rm  p r e s e n te d  s im u lta n e o u s ly  a s  p a l r e d - a s s o c l a t e s ,  end 
( 2 ) th e  v e r b a l  mode w hich was a  w ord nam ing a n  o b je c t  a s  
th e  s t im u lu s  te rm  w ith  a  CVC n o n se n se  s y l l a b l e  a s  th e  
r e s p o n s e  te rm  p r e s e n te d  s im u lta n e o u s ly  a s  p a l r e d - a s s o c l a t e s .
^ W illiam  F . B a t t i g ,  A n a ly s is  o f  P ro c e s s  In  P a l r e d -  
A s s o c la te  L e a rn in g . C o o p e ra tiv e  R e sea rc h  P r o j e c t s ,  No. 730, 
( C h a r l o t t e s v i l l e ,  V i r g in ia ,  U n iv e r s i ty  o f  V i r g in ia ,  1 9 6 2 ) ,  
p p . 1 1 , 1 2 .
5The P u rp o se  o f  T h is  S tudy  
The p u rp o se  o f  t h i s  s tu d y  was to  I d e n t i f y  some o f  th e  
c h a r a c t e r i s t i c s  o f  l e a r n e r s  w hich have an  e f f e c t  upon th e  
mode o f  p r e s e n t a t i o n  o f  m a te r i a l s  w hich  w ere to  b e  le a r n e d  
th ro u g h  a s s o c i a t i o n  in  o r d e r  t h a t  t e a c h e r s  may know w hich 
mode o f  p r e s e n t a t i o n  w ould o f f e r  th e  s tu d e n t  th e  b e s t  
o p p o r tu n i ty  f o r  e f f i c i e n t  l e a r n in g .  T h is  was a  s te p  tow ard 
th e  d is c o v e ry  o f  ways to  i d e n t i f y  c h i ld r e n  who w ere non - 
v e r b a l  l e a r n e r s .
The P a ir e d - A s s o c ia te  L e a rn in g  Task 
I n  th e  p a i r e d - a s s o c i a t e  l e a r n in g  t a s k ,  i te m s  w ere 
le a r n e d  i n  p a i r s .  One ite m  s e rv e d  a s  th e  s t im u lu s  term  o r  
cu e  f o r  i t s  to - b e - a s s o c ia t e d  i te m . I n  t h i s  s tu d y  s ix t e e n  
p a i r s  o f  s t im u lu s  and r e s p o n s e  te rm s  w ere shown to  th e  
s u b je c t s  c o n s e c u t iv e ly  f o r  a  p e r io d  o f  t h r e e  seco n d s  f o r  
each  p a i r .  E ig h t w ere p a i r s  w hich r e p r e s e n te d  th e  p i c ­
t o r i a l  mode, and e ig h t  w ere p a i r s  w hich  r e p r e s e n te d  th e  
v e r b a l  mode. The p a i r s  w ere a r ra n g e d  so t h a t  a  p i c t o r i a l  
mode p a i r  was n o t  fo llo w e d  by  a n o th e r  p i c t o r i a l  mode p a i r .  
A f te r  th e  s u b je c t s  had  b ee n  shown th e  s i x t e e n  p a i r s  o f  
s t im u lu s  te rm s  and r e s p o n s e  te rm s  w hich w ere p r o je c te d  by 
a  c a r o u s e l  s l i d e  p r o j e c t o r  on a  s c re e n  f o r  t h r e e  second  
i n t e r v a l s ,  th e y  w ere shovm th e  s ix t e e n  s t im u lu s  te rm s  
w ith o u t  th e  r e s p o n s e s ,  one  a t  a  t im e , f o r  f i v e  se co n d s 
each  and a sk e d  to  w r i t e  th e  n o n se n se  s y l l a b l e  w hich  was
6t h e  r e s p o n s e  te rm  f o r  t h a t  I te m . T hese  a l s o  w ere 
a r r a n g e d  so  t h a t  a  p i c t o r i a l  s t im u lu s  te rm  was n o t  fo llo w e d  
by a n o th e r  p i c t o r i a l  s t im u lu s  te rm .
N onsense s y l l a b l e s  w ere u sed  a s  th e  r e s p o n s e  i n  an 
a t te m p t  to  e l im in a te  i n t e r f e r e n c e  from  p r e v io u s ly  
l e a r n e d  a s s o c i a t e s  f o r  th e  w ords and  p i c t u r e s  w hich  w ere 
u se d  a s  t h e  s t im u lu s  te rm s  f o r  t h i s  study#  A lth o u g h  non­
s e n s e  s y l l a b l e s  a l s o  h av e  d i f f e r e n t  d e g re e s  o f  d i f f i c u l t y ,  
an  a t te m p t  was made t o  ch o o se  n o n se n se  s y l l a b l e s  w hich had 
common d i f f i c u l t y .  A more co m p le te  d e s c r i p t i o n  o f  th e  
p ro c e d u re  i s  i n  C h a p te r  I I I .
Q u e s tio n s  Answered B.v The S tudy
I n  o r d e r  to  d e te rm in e  th e  e f f e c t s  o f  th e  s e l e c te d  
l e a r n e r  c h a r a c t e r i s t i c s  on th e  mode o f  p r e s e n t a t i o n ,  an  
a t te m p t  was made to  an sw er th e  fo l lo w in g  q u e s t io n s  i
1 .  Did th e  l e a r n e r ’ s  g rad e  l e v e l  e f f e c t  th e  
l e a r n i n g  o f  p a i r e d - a s s o c i a t e s  when th e y  w ere p r e s e n te d  by 
th e  p i c t o r i a l  mode v e r s u s  th e  v e r b a l  mode?
2 .  D id th e  l e a r n e r ’ s  sex  e f f e c t  th e  l e a r n i n g  o f  
p a i r e d - a s s o c i a t e s  when th e y  w ere p r e s e n te d  by th e  p i c ­
t o r i a l  mode v e r s u s  t h e  v e r b a l  mode?
3 . Did th e  l e a r n e r ’ s  r e a d in g  l e v e l  e f f e c t  th e  
l e a r n i n g  o f  p a i r e d - a s s o c i a t e s  when th e y  w ere p r e s e n te d  
by th e  p i c t o r i a l  mode v e r s u s  th e  v e r b a l  mode?
4 .  Did th e  l e a r n e r ’ s  l e v e l  o f  a c h ie v e m e n t, a s
7m easured  by th e  C a l i f o r n i a  M en ta l M a tu r i ty  T e s t  o r  I t s  
e q u iv a le n t ,  e f f e c t  th e  l e a r n in g  o f  p a i r e d - a s s o c i a t e s  
when th e y  w ere p r e s e n te d  by th e  p i c t o r i a l  mode v e r s u s  th e  
v e r b a l  mode?
H yp o th eses
The f o u r  p r i n c i p a l  n u l l  h y p o th e s e s ,  each  o f  w hich  
had t h r e e  s u b -h y p o th e s e s , w hich w ere  t e s t e d  i n  t h i s  s tu d y  
w ere I
1 .  T here i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
betw een  s tu d e n ts  a t  s e l e c t e d  g ra d e  l e v e l s  i n  th e  r a t e  o f  
l e a r n in g  o f  p a i r e d - a s s o c i a t e s  when th e y  a r e  p r e s e n te d  by 
th e  v e r b a l  mode v e r s u s  th e  p i c t o r i a l  mode. T h is  h y p o th e s is  
i s  m o d if ie d  by th e  fo l lo w in g  s u b -h y p o th e s e s  *
l a .  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  f o r  s tu d e n t s  a t  th e  t h i r d  
g ra d e  l e v e l .
l b .  T h e re  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  t h e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  f o r  s tu d e n t s  a t  th e  e ig h th  
g ra d e  l e v e l .
I c .  T h ere  i s  no  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a
6v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  f o r  s tu d e n ts  a t  th e  tw e l f th  
g ra d e  l e v e l ,
2 .  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
b etw een  s tu d e n t s  o f  o p p o s i te  sex  i n  th e  le a r n in g  o f  
p a i r e d - a s s o c i a t e s  when th e y  a r e  p r e s e n te d  by th e  v e r b a l  
mode v e r s u s  th e  p i c t o r i a l  mode. T h is  second  m ain 
h y p o th e s is  i s  m o d if ie d  by  th e  fo l lo w in g  s u b -h y p o th e s e s *
2 a .  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  
a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n ts  o f  o p p o s i te  
se x  a t  th e  t h i r d  g ra d e  l e v e l ,
2 b , T h e re  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  t o  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n ts  o f  o p p o s i te  
sex  a t  th e  e ig h th  g ra d e  l e v e l ,
2 c ,  T h e re  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n ts  o f  o p p o s i te  
se x  a t  th e  tw e l f th  g ra d e  l e v e l ,
3 , T h e re  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
b e tw een  s tu d e n t s  w ith  d i f f e r e n t  r e a d in g  a b i l i t i e s  i n  th e  
l e a r n in g  o f  p a i r e d - a s s o c i a t e s  when th e y  a r e  p r e s e n te d  by
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t h e  v e r b a l  mode v e r s u s  th e  p i c t o r i a l  mode. T h is  t h i r d  m ain 
h y p o th e s is  i s  m o d if ie d  by th e  fo llo w in g  s u b -h y p o th e s e s  $
3a*  T here  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  t h e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  be tw een  s tu d e n ts  w ith  
h ig h e r  o r  lo w e r  r e a d in g  a b i l i t i e s  a t  th e  t h i r d  
g ra d e  l e v e l .
3 b .  T h ere  i s  no  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  t h e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n t s  w ith  
h ig h e r  o r  lo w e r  r e a d in g  a b i l i t i e s  a t  th e  e ig h th  
g ra d e  l e v e l .
3 c .  T here  i s  no  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n ts  w ith  
h ig h e r  o r  lo w e r  r e a d in g  a b i l i t i e s  a t  th e  tw e l f th  
g ra d e  l e v e l .
4 .  T h e re  i s  no  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
b e tw een  s tu d e n ts  w ith  d i f f e r e n t  ach iev e m en t l e v e l s  a s  
m easu red  by th e  C a l i f o r n i a  M en ta l M a tu r i ty  T e s t  o r  i t s  
e q u iv a le n t  i n  th e  l e a r n i n g  o f  p a i r e d - a s s o c i a t e s  when th e y  
a r e  p r e s e n te d  by th e  v e r b a l  mode v e r s u s  th e  p i c t o r i a l  mode. 
T h is  f o u r t h  m ain h y p o th e s is  i s  m o d if ie d  by th e  fo l lo w in g  
s u b -h y p o th e s e s i
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4 a .  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e rb a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n t s  w ith  low  
o r  n o rm a l, v s  h ig h  ach iev em en t l e v e l s  a t  th e  t h i r d  
g ra d e  l e v e l .
4  b .  T h e re  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  t h e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n ts  w ith  low  o r  
no rm al v s  h ig h  ac h iev em en t l e v e l s  a t  th e  e ig h th  
g ra d e  l e v e l .
4  c .  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e  i n  t h e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  p r e s e n t a t i o n  v s  a  p i c t o r i a l  p r e s e n t a t i o n  
o f  p a i r e d - a s s o c i a t e s  b e tw een  s tu d e n ts  w ith  low  
o r  n o rm a l, v s  h ig h  a c h ie v e m en t l e v e l s  a t  th e  
tw e l f th  g ra d e  l e v e l .
P o p u la t io n
The p o p u la t io n  u se d  i n  t h i s  s tu d y  was s tu d e n ts  i n  th e  
t h i r d ,  e ig h th ,  and  t w e l f t h  g ra d e s  from  Ja c k so n  P ark  Elemen­
t a r y  S ch o o l, H an ley  J u n io r  H igh S ch o o l, th e  U n iv e r s i ty  C i ty  
S e n io r  H igh S chool i n  U n iv e r s i ty  C i ty ,  M is s o u r i ,  and  from 
Norman High S ch o o l, Norman, Oklahom a. T hese s tu d e n ts  ch o sen  
by c l a s s e s ,  a t  random , in c lu d e d  e i g h t y - f i v e  t h i r d  g ra d e
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s tu d e n t s ,  one h u n d red  e ig h th  g ra d e  s tu d e n t s ,  and n in e ty -  
f o u r  tw e l f th  g ra d e  s tu d e n t s .  T h ird  g ra d e  s u b je c t s  w ere 
s e l e c t e d  by dravring  one e le m e n ta ry  sch o o l from  th e  d i s t r i c t  
and  t e s t i n g  a l l  t h i r d  g ra d e  s tu d e n ts  i n  t h a t  s c h o o l who 
w ere p r e s e n t  on th e  t e s t  d ay . E ig h th  g ra d e  s u b je c t s  w ere 
s e l e c t e d  by d raw in g  one s e c t io n  and t e s t i n g  a l l  s tu d e n ts  
i n  t h a t  s e c t i o n  who w ere p r e s e n t  on t e s t  d ay . T w elfth  
g ra d e  s u b je c t s  w ere s e l e c te d  by d raw ing  t h r e e  tw e l f th  
g ra d e  E n g lis h  c l a s s e s  in  U n iv e r s i ty  C i ty  H igh S ch o o l and 
two p sy ch o lo g y  c l a s s e s  a t  Norman High S ch o o l and t e s t i n g  
a l l  s tu d e n ts  i n  th e s e  c l a s s e s  who w ere p r e s e n t  on  th e  t e s t  
d a y . S u b je c ts  who named th e  p i c t u r e s  f o r  p r e p a r a t io n  o f  
th e  in s t ru m e n t  w ere s e le c te d  by ch o o s in g  e v e ry  f i f t h  c h i l d  
i n  an  a l p h a b e t i c a l  l i s t i n g  o f  th e  c h i ld r e n  i n  th e  c l a s s .
O u t l in e  o f  th e  D is s e r t a t io n
T h is  d i s s e r t a t i o n  was d iv id e d  in to  f i v e  c h a p te r s  a s  
fo l lo w s  t
■ C h a p te r  I .  S ta te m e n t o f  p rob lem  and b ack g ro u n d  f o r  
th e  r e s e a r c h .
C h a p te r  I I .  A re v ie w  o f  th e  l i t e r a t u r e .
C h a p te r  I I I .  A d e t a i l e d  d e s c r ip t io n  o f  th e  e x p e rim e n t.
C h a p te r  IV . A s t a t i s t i c a l  a n a ly s i s  o f  th e  d a ta .
C h a p te r  V. The summary o f  f in d in g s  and  recom m enda tions.
R e fe re n c e s  and a p p e n d ix .
The n e x t  c h a p te r  re v ie w s  s e le c te d  l i t e r a t u r e  r e l a t e d  
to  t h i s  s tu d y .
CHAPTER I I  
A REVIEW OF SELECTED LITERATURE
The p r e s e n t  s tu d y  was d e s ig n e d  to  d is c o v e r  th e  
e f f e c t  o f  s e l e c t e d  l e a r n e r  c h a r a c t e r i s t i c s  on th e  mode o f  
p r e s e n t a t i o n  o f  p a l r e d - a s s o c l a t e  l e a r n i n g  t a s k s .  I n  t h i s  
c h a p te r  w ere  p la c e d  d e s c r i p t i o n s  o f  s t u d i e s  w hich  h av e  
a t te m p te d  to  d is c o v e r  I f  I n d iv id u a l s  had  d i f f e r e n t  l e a r n ­
in g  s t y l e s  w hich  m ig h t b e  c h a r a c te r i z e d  by t h e i r  b e in g  
a b le  to  l e a r n  m ore e f f i c i e n t l y  from  o n e  mode o f  p r e s e n ­
t a t i o n  th a n  from  a n o th e r .  C o n cern in g  th e s e  I n d iv id u a l  
d i f f e r e n c e s  In  l e a r n e r s ,  R o b e rt M. Gagne* w ro te i
The q u e s t io n  o f  how p e o p le  d i f f e r  I n  th e  r a t e ,  
e x t e n t ,  s t y l e ,  and q u a l i t y  o f  t h e i r  l e a r n in g  I s  
one w hich  h a s  c o n c e rn e d  p s y c h o lo g is t s  f o r  a  g r e a t  
many y e a r s .  The h i s t o r y  o f  I n v e s t i g a t i o n  o f  t h i s  
q u e s t io n  I s  n o t  c h a r a c te r i z e d  by sm ooth o r  con ­
t in u o u s  d ev e lo p m en t. I n s t e a d ,  t h e r e  have  te n d e d  
to  b e  p e r io d s  o f  a c t i v i t y  fo llo w e d  by  r a t h e r  
le n g th y  p e r io d s  o f  I n a c t i v i t y . . .  A t th e  p r e s e n t  
tim e  I t  seem s f a i r  to  say  t h a t  we know c o n s id e r a b le  
more a b o u t l e a r n i n g .  I t s  v a r i e t i e s  and c o n d i t io n s ,  
th a n  we d id  te n  y e a r s  ag o . B ut we do n o t  know 
much more a b o u t in d iv i d u a l  d i f f e r e n c e s  In  l e a r n in g  
th a n  we d id  t h i r t y  y e a r s  ago .*
R o b e rt H, G agne*, e d . , L e a rn in g  and I n d iv id u a l  D if ­
f e r e n c e s . A Symposium o f  th e  L e a rn in g  R e sea rc h  and  D evelop­
m ent C e n te r ,  U n iv e r s i ty  o f  P i t t s b u r g h ,  (Colum bus Ohio* 
C h a r le s  E. M e r r i l l  B ooks, I n c .  1 9 6 7 ), p .  x l .
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A lso  p la c e d  i n  t h i s  c h a p te r  w ere th o s e  s t u d i e s  w hich 
d e a l t  w ith  u s e  o f  p i c t u r e s  v s  w ords a s  s t im u lu s  te rm s  in  
p a i r e d - a s s o c i a t e  l e a r n i n g .  A lth o u g h  some o f  t h e s e  s tu d i e s  
d id  n o t  d e a l  s p e c i f i c a l l y  w ith  th e  e f f e c t  o f  l e a r n e r  c h a r ­
a c t e r i s t i c s  on th e  mode o f  p r e s e n t a t i o n ,  th e y  h av e  a  r e l a ­
t io n s h ip  to  th e  d e s ig n  o f  th e  w r i t e r ' s  s tu d y .
P i c t u r e  VS Words a s  S tim u lu s  and  R esponse Term s
A s tu d y  t o  d e te rm in e  w hich  c o m b in a tio n  o f  s t im u lu s  
te rm s and  re s p o n s e  te rm s  b e s t  b ro u g h t a b o u t p a i r e d - a s s o c ­
i a t e  l e a r n i n g  was done by A. A. L um sdaine. He u s e d  fo u r  
c o m b in a tio n s  o f  p i c t u r e s  and w ords a s  s t im u lu s  and  re sp o n se  
te rm s ; p i c t u r e - p i c t u r e ,  p ic tu r e -w o r d ,  w ord-w ord , and  w ord- 
p i c t u r e .  The f i r s t  named was th e  s t im u lu s  te rm  and  th e  
l a t t e r  was th e  r e s p o n s e  te rm . He fo u n d , u s in g  s e v e n ty - tw o  
c o l le g e  s tu d e n ts  t e s t e d  i n d i v i d u a l l y ,  one h u n d r e d - f i f t y  
c o l le g e  s tu d e n t s  t e s t e d  i n  f i f t e e n  c l a s s  g ro u p s , and  th r e e  
hundred  e ig h th  g ra d e  s tu d e n ts  t e s t e d  i n  f i f t e e n  g ro u p s , 
t h a t  a  p i c t u r e  was th e  b e t t e r  s t im u lu s  te rm , w h ile  th e  
word was th e  b e t t e r  re s p o n s e  te rm . The p r e f e r r e d  o r d e r  
w as, p ic tu r e - w o r d .  A f te r  th r e e  t r i a l s  th e  c o l l e g e  
group* s  s c o r e s  te n d e d  to  co n v e rg e  on th e  f o u r  modes o f
p r e s e n t a t i o n ,  w h ile  th e  e ig h th  g ra d e  s tu d e n ts *  s c o r e s
2
te n d ed  to  d iv e r g e .
2A r th u r  A. L um sdaine, "E ase  o f  L e a rn in g  W ith  P i c t o r ­
i a l  and  V e rb a l S ym bols,"  (u n p u b lis h e d  Ph.D . d i s s e r t a t i o n ,  
S ta n fo rd  U n iv e r s i t y ,  1 9 ^ 9 ) .
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As an  i n c i d e n t a l  f a c t o r  i n  h i s  r e s e a r c h ,  Lum sdaine 
g ro u p ed  th e  s u b je c t s  i n t o  e q u a l - s iz e d  a b i l i t y  g ro u p s  
b a s e d  on t h e i r  ac h iev em en t s c o re s  and t h e i r  s c o re s  on 
th e  p r a c t i c e  l i s t s .  H is  a n a ly s i s  showed no s i g n i f i c a n t  
d i f f e r e n c e  b etw een  th e s e  g ro u p s i n  th e  o r d e r  o f  p r e f e r e n c e  
f o r  t h e  modes o f  p r e s e n t a t i o n  a s  r e p r e s e n te d  by th e  num­
b e r  o f  c o r r e c t  r e s p o n s e s .  T here  w as, how ever, a  r e v e r s a l  
i n  o r d e r  f o r  th e  w ord-w ord and th e  p ic tu re -w o rd  modes a t  
th e  "p o o r"  l e v e l .  T h is  d i f f e r e n c e  was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t . ^
Lum sdaine was u n a b le  to  f in d  any r e s e a r c h  r e l a t e d  
to  t h e  e f f e c t iv e n e s s  o f  a  p i c t o r i a l  v s  a  word p r e s e n ta t i o n  
i n  p a i r e d - a s s o c i a t e  l e a r n in g  done p re v io u s  t o  h i s  s tu d y  
i n  1 9 4 9 *^ The o n ly  r e s e a r c h  i n  t h i s  a r e a  w hich  was 
r e p o r t e d  by N. L . Gage i n  1963  was th e  s tu d y  done by 
Lum sdaine and i t s  r e p l i c a t i o n  by  K o p sten  i n  1954 and 
H ach a i i n  1961  w ith  th e  u s e  o f  H u s s ia n -S n g lis h  v o c a b u la ry .^  
I n  a  re v ie w  o f  " L e a rn e r  V a r ia b le s  and E d u c a tio n a l 
M ed ia" , L e s l i e  J .  B r ig g s  s t a t e d ,  " F o r  l e a r n e r s  who can  
r e a d ,  few g e n e r a l i z a t i o n s  can  b e  made a s  to  w h e th e r  th e
^ I b id . p p . 1 2 8 - 1 3 2 .
^ I b i d . p .  8 .
^N. L . G age, E d i to r ,  Handbook o f  R e sea rc h  on T e a c h in g . 
(C hicago* Hand M cN ally, 1 9 6 3 ), P . 6 3 6 .
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i n s t r u c t i o n a l  m ed ia  sh o u ld  d i s p l a y  p i c t u r e s ,  so u n d s , 
spoken  w ords, o r  p r i n t e d  w o r d s , M o s t  o f  th e  re v ie w  
was on l e a r n e r  v a r i a b l e s  a s  th e y  a p p l ie d  to  p rogram ed  
l e a r n i n g ,  how ever, a  s tu d y  by C ooper and G aeth  was 
r e p o r t e d  w hich  n o te s  t h a t  " h i s t o r i c a l l y  th e  d a t a  r e g a r d ­
in g  th e  e f f i c a c y  o f  a u d i to r y  and v i s u a l  m a te r i a l s  h av e  
p o in te d  to  an  i n t e r a c t i o n  o f  m o d a li ty  \ i l th  f a c t o r s ,  n o ta ­
b ly  i n t e l l i g e n c e ,  r e a d in g  a b i l i t y ,  a g e , and d i f f i c u l t y  o f  
m a t e r i a l s , "  T h is  s tu d y  u sed  s u b j e c t s  from  g ra d e s  f o u r ,  
f i v e ,  s i x ,  t e n  and tw e lv e  w ith  two ta s k s  o f  d i f f e r e n t  
d e g re e s  o f  m e a n in g fu ln e s s  a s  r e p r e s e n te d  by n o n se n se  
s y l l a b l e s  and t h r e e  l e t t e r  n o u n s . The modes o f  p r e s e n ­
t a t i o n  w ere v i s u a l  and  a u d i to r y ,  A s ig n i f i c a n c e  o f  
P < ,01 was fou n d  f o r  a l l  t h r e e  e f f e c t s ,  g ra d e , m ean ing­
f u ln e s s ,  and  m o d a l i ty .  The v i s u a l  p r e s e n ta t i o n  was s u p e r ­
i o r  a t  g ra d e s  f o u r ,  f i v e  and s i x ,  w h ile  th e  same p r e s e n ­
t a t i o n  was found  i n f e r i o r  a t  g ra d e s  te n  and tw e lv e .^
Jo se p h  H, J e n k in s  and o th e r s  i n  a  p a i r e d - a s s o c i a t e  
l e a r n in g  t a s k  u se d  f o u r  m odest (1 )  s e e s  p i c t u r e s - r e c o g -  
n i z e s  p i c t u r e s ,  (2 )  s e e s  w o rd s -re c o g n iz e s  w ords, (3 )  s e e s  
w o rd s - re c o g n iz e s  p i c t u r e s ,  and (4 )  s e e s  p i c tu r e s - r e c o g n iz e s
L e s l i e  J .  B r ig g s , " L e a rn e r  V a r ia b le s  and E d u c a tio n a l  
M ed ia ,"  Review o f  E d u c a tio n a l R e se a rc h . XXXVIII, No, 2 , 
( A p r i l  1 9 6 8 ) , p .  l é é ,
7
'J o s e p h  R, J e n k in s ,  D a n ie l C, N e a le , and S ta n le y  L, 
Deno, " D i f f e r e n t i a l  Memory f o r  P i c t u r e  and Word S t im u l i , "  
J o u r n a l  o f  E d u c a tio n a l P sy ch o lo g y , L V III , No; 5# (1 9 6 7 ) ,
p p . 3 0 3 - 3 0 7 .
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words* S u b je c ts  w ere one h u n d re d - tw e n ty  c o l l e g e  sophom ores 
a s s ig n e d  random ly to  f o u r  g roups*  When th e  c o r r e c t  r e ­
sp o n se s  w ere com pared , th e y  fou n d  t h a t  th e  “ s e e s  p l c t u r e s -  
r e c o g n lz e s  p ic tu re s '*  g roup  was s u p e r io r  to  th e  “ s e e s  w ords- 
r e c o g n iz e s  w ords" g roup  ( p ^ * O l ) ,  w h ile  t h e  “ s e e s  p i c t u r e s -  
r e c o g n iz e s  w ords" g roup  was v i r t u a l l y  th e  same a s  th e  “ s e e s  
w o rd s - re c o g n iz e s  p ic tu r e s "  group* B oth o f  th e s e  w ere s i g ­
n i f i c a n t l y  s u p e r io r  to  th e  “ s e e s  w o rd s - re c o g n iz e s  w ords" 
g ro u p  ( p < * 0 2 5 ) # ®
Why may p i c t u r e s  b e  s u p e r io r ? I n  an  a t te m p t to  
d i s c o v e r  th e  c o n t r a s te d  p s y c h o lo g ic a l  p r o c e s s e s  w hich 
m ig h t u n d e r la y  th e  d i f f e r e n c e  i n  th e  p e r c e p t io n  o f  p i c t o r ­
i a l  and v e r b a l  s t im u l i  m odes, S ta n le y  L* Deno s tu d ie d  th e  
e f f e c t s  o f  p i c t u r e s  and w ords a s  s t im u l i  i n  th e  l e a r n in g  
o f  f o r e ig n  la n g u ag e  e q u iv a le n ts *  U sin g  s e v e n ty - tw o  s t u ­
d e n t s ,  m atched  f o r  se x , h e  e x p e rim e n te d  u s in g  tw e lv e  p a i r s  
o f  p a i r e d - a s s o c i a te s *  The p a i r e d - a s s o c i a t e s  w ere e i t h e r  
(1 )  an  E n g lis h  w o rd -Ja p an e se  w ord, o r  (2 )  a  s im p le  p i c ­
t u r e  o f  an  o b je c t - J a p a n e s e  word f o r  t h a t  o b je c t*  He 
r e p o r te d  t h a t  p i c t u r e  and w ord r e p r e s e n t in g  th e  same 
f a m i l i a r  o b j e c t s  d id  n o t  f u n c t io n  a s  e q u iv a le n t  s t im u l i  
i n  th e  l e a r n in g  o f  a  s e t  o f  f o r e ig n  la n g u a g e  e q u iv a le n ts *  
Deno found  t h a t ,  g e n e r a l ly ,  p i c t u r e s  f a c i l i t a t e d  l e a r n in g .
p
L e s l i e  J* B r ig g s , " L e a rn e r  V a r ia b le s * * * " , pp* l6 6 ,
167 *
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e s p e c i a l l y  when th e  o b j e c t s  r e p r e s e n t in g  a b s t r a c t i o n s  w ere 
c o n c e p tu a l ly  s i m i l a r  ( p < . 0 0 5 ) «  He co n c lu d e d  t h a t  p i c ­
t u r e s  w ere p ro b a b ly  n o t  encoded  i n  th e  same m anner a s  
w o rd s .^
Jo se p h  R. J e n k in s  u se d  a  p a i r e d - a s s o c i a t e  l e a r n in g  
t a s k  to  d e te rm in e  i f  i n c i d e n t a l  c u e s  i n  p i c t u r e s ,  o r  
d i f f e r e n t  en co d in g  s t r a t e g y  e l i c i t e d  by a  p i c t u r e  
c a u s e d  p i c t u r e  s t i m u l i  to  f a c i l i t a t e  p a i r e d - a s s o c i a t e  
l e a r n in g  i n  r e l a t i o n  to  word s t i m u l i .  He r e p o r t e d  a f t e r  
u s in g  s i x  s e p a r a te  t r e a tm e n t s  o n  se v e n ty - tw o  s u b je c t s  
t h a t  p i c t u r e s  p ro d u ced  f a s t e r  l e a r n in g  when i n c i d e n t a l  
c u e s  w ere g iv e n  f o r  t h e  p i c t u r e s ,  b u t  t h i s  f a s t e r  l e a r n ­
in g  d id  n o t  ta k e  p la c e  when i n c i d e n t a l  c u e s  w ere g iv e n  f o r  
t h e  w ords w hich  w ere u s e d  a s  s t im u lu s  te rm s . R e q u ir in g  
S s t o  l a b e l  s t im u l i  w i th  a  nam e, w h e th e r th e  s t im u lu s  
te rm  was a  p i c t u r e  o r  a  w ord, p ro d u ced  no s i g n i f i c a n t  
d i f f e r e n c e .  H is f in d in g s  o f  t h e  s u p e r i o r i t y  o f  th e  p i c ­
t u r e  s t i m u l i  to  th e  word s t i m u l i  r e p l i c a t e d  fo rm e r 
s tu d ie s .^ ®
^ S ta n le y  L . Deno, *• E f f e c t s  o f  Words an d  P i c tu r e s  a s  
S t im u l i  i n  L e a rn in g  L anguage E q u iv a le n ts ,"  J o u r n a l  o f  
E d u c a tio n a l  P sy ch o lo g y . LIX, No. 3 . (1 9 6 8 ) , p p . 20 2 -2 0 6 .
Jo se p h  R. J e n k in s ,  " E f f e c t s  o f  I n c i d e n t a l  Cues and  
E ncod ing  S t r a t e g i e s  on P a i r e d - A s s o c ia te  L e a rn in g ,"  J o u r n a l  
o f  E d u c a tio n a l  P sy c h o lo g y . LIX, No. 6 , (1 9 6 8 ) , p p . 5 lO -5 l3«
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Some o f  th e  r e s e a r c h  w hich h as  b ee n  done I n  th e  
a r e a  o f  th e  e f f e c t i v e n e s s  o f  p i c t u r e s  a s  s t im u lu s  te rm s  
h a s  a t te m p te d  to  r e l a t e  t h i s  e f f e c t i v e n e s s  to  a  co n cep ­
t u a l  p eg  h y p o th e s is ,  t h a t  I s ,  t h a t  p i c t u r e s  o r  more co n ­
c r e t e  o b j e c t s  h av e  some a s s o c i a t i o n s  a l r e a d y  e x i s t i n g  
from  th e  p a s t  e x p e r ie n c e s  o f  th e  l e a r n e r ,  t h e r e f o r e ,  
o f f e r  more o p p o r tu n i ty  f o r  th e  l e a r n e r  to  u s e  "p eg s"  to  
a s s o c i a t e  to  th e  r e s p o n s e  te rm . Wlmer and L am bert u se d  
r e a l  o b j e c t s  a s  th e  s t im u lu s  te rm  and n o n se n se  s y l l a b l e s  
a s  t h e  r e s p o n s e  te rm s  I n  an  e x p e rim e n t. They found t h a t  
n o n se n se  s y l l a b l e s  w ere le a r n e d  w ith  few er t r i a l s  a s  
r e s p o n s e s  to  o b j e c t s  th a n  a s  re s p o n s e s  to  th e  p r in t e d  name 
o f  th e  o b j e c t s .
C la im s I n  s u p p o r t  o f  th e  c o n c e p tu a l  p eg  h y p o th e s is  
w ere made by A lla n  P a lv lo  and Dan Y am ey . I n  a  p a i r e d -  
a s s o c i a t e  l e a r n in g  ta s k  w ith  a  c o l l e g e  p sy c h o lo g y  c l a s s ,  
th e y  fo u n d  p i c t u r e s  w ere  th e  b e t t e r  s t i m u l i  and  w ords 
w ere th e  b e t t e r  r e s p o n s e s .*
C. 0 . Wlraar and  W. E. L am bert, "T he D i f f e r e n t i a l  
E f f e c t s  o f  Word and O b je c t S t im u l i  on L e a rn in g  o f  P a ire d -  
A s s o c ia te s ,"  J o u r n a l  o f  E x p e rim e n ta l P sy c h o lo g y . L V II, 
(1959). PP.
^^A U an  P a lv lo  and A. Dan Y arney, " P i c t u r e s  V ersu s  
Words a s  S t im u l i  and R esp o n ses In  P a l r e d - A s s o c la te  
L e a rn in g ,"  Psychonom lc S c ie n c e . V, No. 6 ( 1 9 6 6 ) ,
p p . 2 3 5 - 2 3 6 .
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E f f e c t  o f  L e a rn e r  C h a r a c t e r i s t i c s  
A lthough  th e s e  s tu d i e s  d id  n o t  r e p o r t  any  a t te m p t  to  
d is c o v e r  I f  I n d iv id u a l  c h a r a c t e r i s t i c s  o f  th e  l e a r n e r s  had 
an  e f f e c t  upon t h e i r  l e a r n in g  b e t t e r  w ith  p i c t u r e s  a s  th e  
s t i m u l i  th a n  w ith  w ords a s  s t i m u l i ,  two s t u d i e s  r e p o r te d  
a t te m p ts  to  e s t a b l i s h  t h a t  g ra d e  l e v e l  and  r e a d in g  a b i l ­
i t y  had  an e f f e c t  upon  l e a r n in g  w ith  p i c t u r e s  v s  w o rd s . 
Wayne O tto  and h i s  a s s o c i a t e s  a t  th e  W isconsin  R esea rch  
and D evelopm ent C e n te r  f o r  C o g n i t iv e  L e a rn in g  r e p o r te d  
a  s tu d y  u s in g  good and  p o o r  r e a d e r s  a s  v a r i a b l e s  In  th e  
l e a r n in g  o f  v e r b a l  and  p i c t o r i a l  p a l r e d - a s s o c l a t e  l i s t s .  
S u b je c ts  f o r  th e  s tu d y  w ere ch o sen  from  good and  p o o r  
r e a d e r s  who a t te n d e d  second  and  f i f t h  g ra d e s  i n  a  sm a ll  
c i t y  sc h o o l sy s te m . The s u b je c t s  w ere ch o sen  who a c c o rd in g  
to  t h e i r  te a c h e r* s  ju d g em en ts  and th e  C a l i f o r n i a  M en ta l 
M a tu r i ty  IQ  s c o re s  w ere In  th e  a v e ra g e  I n t e l l i g e n c e  ra n g e  
(9 0 -1 1 5 )*  T e a c h e r 's  judgem ent an d  th e  S ta n fo rd  A ch ieve­
m ent B a t te ry  w ere u s e d  to  d iv id e  th e s e  p u p i l s  i n t o  g ro u p s  
a s  e i t h e r  good o r  p o o r  r e a d e r s .  They u se d  a  2 x  2 x  2 
f a c t o r i a l  d e s ig n  w ith  th e  In d e p e n d e n t v a r i a b l e s  b e in g  %
A. second  and f i f t h  g ra d e s ,  B. good and p o o r  r e a d in g  
a b i l i t y ,  C. t r e a tm e n t  by v e r b a l  o r  p i c t o r i a l  l i s t s .  A 
t o t a l  o f  n i n e t y - s i x  s u b je c t s  w ere u sed  w ith  s i x  boys and 
s i x  g i r l s  a s s ig n e d  to  each  o f  th e  c e l l s  I n  th e  f a c t o r i a l  
d e s ig n .
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Each s u b je c t  was t e s t e d  in d iv i d u a l l y  u s in g  p i c t u r e s
and  w ords w hich  named common o b je c ts #  Number o f  e r r o r s  to
c r i t e r i o n  o f  o n e  e r r o r l e s s  t r i a l  o r  tw en ty  t r i a l s  a s  a
maximum was th e  i n d i v i d u a l 's  sco re#  A n a ly s is  o f  v a r ia n c e
o f  th e  s c o re s  r e v e a le d  a  s i g n i f i c a n t  Jf f o r  g ra d e , r e a d in g
l e v e l ,  and  f o r  t r e a tm e n t  e f f e c t s #  The m eans showed t h a t
good r e a d e r s  made few er e r r o r s  th a n  d id  p o o r  r e a d e r s ,  and
t h a t  f i f t h  g r a d e r s  made fe w e r  e r r o r s  th a n  d id  second
g ra d e rs #  T here  w ere few er e r r o r s  by th o s e  s tu d e n ts  who
w ere  g iv e n  p i c t o r i a l  l i s t s  th a n  f o r  th o s e  who w ere g iv e n
v e r b a l  l i s t s #  The p r e d i c t i o n  t h a t  p o o r r e a d e r s  would do
p o o r e r  th a n  th e  good r e a d e r s  on th e  word l i s t s  b u t  t h a t
t h e r e  w ould b e  no d i f f e r e n c e  w ith  th e  p i c t o r i a l  l i s t s  was
u n fo u n d ed  s in c e  th e  t r e a tm e n t  by  re a d in g  l e v e l  i n t e r a c t i o n
was n o t  s i g n i f i c a n t , ^ ^
The f in d in g s  d id  n o t  a g r e e  w ith  th e  f in d in g s  o f
C a r in  C ooper who u se d  a  l i s t  o f  p i c t u r e s  o n ly  f o r  h e r
p a i r e d - a s s o c i a t e  ta s k  and fo u n d  no s i g n i f i c a n t  d i f f e r e n c e
14-i n  th e  p e rfo rm a n ce  o f  good and  p o o r  re a d e rs # *
^W ayne O tto ,  K a r l  K oenke, and C a r in  C o oper, "Good 
an d  P o o r R e a d e rs ' L e a rn in g  o f  V e rb a l and P i c t o r i a l  P a i r e d -  
A s s o c ia te  L i s t s , "  Ps.vchonomic S c ie n c e . X I, No# 1 (1 9 6 8 ) , 
p p . 34 7 -3 4 8 .
^ ^ C a rin  C o oper, "The R e la t io n s h ip s  Among R ead ing  A b il­
i t y ,  G rade L e v e l ,  and S y n ta c t i c a l  M e d ia tio n  i n  P a ire d -A sso c -  
i a t e  L e a rn in g ,"  (U n p u b lish ed  M a s te r 's  T h e s is ,  U n iv e r s i ty  o f  
W is c o n s in , . 1 9 6 8 )#
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I n  r e s e a r c h  done a t  th e  U n iv e r s i ty  o f  M in n e so ta , 
R o b e rt E. K le n , and o th e r s  s tu d ie d  th e  e f f e c t s  o f  se x  and 
g ra d e  l e v e l  on th e  le a r n in g  o f  p a i r e d - a s s o c i a t e s  u s in g  
v e r b a l  end p i c t o r i a l  m a te r ia l*  The p a i r e d - a s s o c i a t e  t a s k s  
c o n s i s te d  o f  s i x  s t im u lu s - r e s p o n s e  p a i r s *  The c o n c r e te  
s t im u lu s  i te m s  c o n s is te d  o f  c o n c re te  w ords and d ra w in g s  
o f  o b je c t s  r e p r e s e n te d  by c o n c re te  vrords, w h ile  th e  
a b s t r a c t  s t im u lu s  ite m s  w ere r e p r e s e n te d  by  Ja p a n e s e  
c h a r a c te r s  o r  a b s t r a c t  words* The r e s p o n s e  te rm s  w ere  
n o n se n se  s y l l a b l e s  ch o sen  from  A r c h e r 's  l i s t  o f  CVC t r i ­
gram s w ith in  t h e  ra n g e  o f  83-86  p e rc e n t*  The c o n c r e te  
te rm s  r e s u l t e d  i n  a  h ig h e r  l e v e l  o f  p e rfo rm a n c e  b o th  a s  
p i c t u r e s  and a s  w ords, th e  fo rm e r b e in g  s i g n i f i c a n t  a t  th e  
*0 i  l e v e l  w h ile  th e  l a t t e r  was s i g n i f i c a n t  a t  th e  *05  
l e v e l  on a  one t a i l e d  t e s t*  A lthough  t h e  o v e r a l l  p e rfo rm ­
an c e  was lo w e r  a t  g ra d e  th r e e  th a n  a t  g r a d e  f i v e ,  th e  
d i f f e r e n c e  was s i g n i f i c a n t  o n ly  f o r  c o n c r e te  and a b s t r a c t  
words* The d i f f e r e n c e  b etw een  g ra d e s  f o r  th e  p i c t o r i a l  
s t im u lu s  te rm s  was n o t  s i g n i f i c a n t .  A t b o th  g ra d e  l e v e l s ,  
t h e  g i r l s  made h ig h e r  s c o re s  on th e  p i c t u r e s  and c o n c re te  
w ords th a n  d id  bo y s w ith  c o n c re te  fo rm s e l i c i t i n g  th e  
h ig h e s t  o v e r a l l  p e rfo rm a n c e . The f i f t h  g ra d e  s u b je c t s  
made h ig h e r  s c o re s  on th e  w ords, t h e r e f o r e ,  th e  r e p o r t  sum­
m ariz ed  t h a t  t h e r e  "A ppears to  b e  a  g r e a t e r  in c r e a s e  d u r in g  
t h i s  age p e r io d  i n  th e  a b i l i t y  to  d i f f e r e n t i a t e  v e r b a l
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th a n  p i c t o r i a l  m a te r i a l s ,
W illiam  D. Rohwer, J r .  and o th e r s  d id  an  ex p e rim en t 
to  a s s e s s  th e  f a c i l i t a t i o n  o f  th e  a c q u is i t io n -  o f  p a i r e d -  
a s s o c i a t e s  u s in g  a s  s u b je c t s  n i n e t y - s i x  t h i r d  g ra d e  
s tu d e n t s  and  a  l i k e  number o f  s i x t h  g ra d e  s tu d e n t s .  Al­
though  th e  e x p e rim e n t was p r im a r i l y  d e s ig n e d  to  t e s t  th e  
e f f e c t  o f  d i f f e r e n t  form s o f  v e r b a l i z a t i o n  a s  f a c t o r s  In  
th e  e f f i c i e n t  l e a r n i n g  o f  p i c t o r i a l  and v e rb a l  p a i r e d -  
a s s o c i a t e s ,  I t  a l s o  i n v e s t i g a t e d  th e  e f f e c t  o f  g ra d e  l e v e l .  
The a u th o r s  r e p o r te d  t h a t  th e  p i c t o r i a l  form o f  p a i r e d -  
a s s o c i a t e s  was le a r n e d  more e f f i c i e n t l y  w ith  o r  w ith o u t  
u s e  o f  v a r io u s  s e n te n c e  c o n te x ts  and  t h a t  " th e  d e t a i l e d  
form  o f  t h a t  r e l a t i o n s h i p  a p p e a rs  to  depend upon th e  
g ra d e  l e v e l  o f  Ss and on th e  c h a r a c te r  o f  th e  l e a r n i n g  
m a t e r i a l s .
O th e r  s t u d i e s  o f  m easure o f  a b i l i t y  a s  r e l a t e d  to  
th e  mode o f  p r e s e n t a t i o n , A few  s tu d i e s  have b ee n  done In  
an  a t te m p t  to  d is c o v e r  th e  r e l a t i o n s h i p  o f  some m easu res  
o f  a b i l i t y  to  l e a r n i n g  by v a r io u s  modes o f  p r e s e n t a t i o n .
Two s tu d i e s  w hich  h av e  b een  r e p o r te d  d e a l t  w ith  th e  u s e  o f
^ R o b e r t  E, K le n , Gordon A. H a le , Leon K, M i l l e r ,  
and  H aro ld  W. S tev e n so n , " C h ild re n * s  P a i r e d - A s s o c ia te  
L e a rn in g  o f  V e rb a l and  P i c t o r i a l  M a te r ia l ,"  Ps.vchonomic 
S c ie n c e . IX . No, 4  (1 9 6 7 ) , p p . 203 -204 ,
^^W illiam  D, Rohwer, J r . , S te v e  Lynch, J o e l  R, L e v in , 
and  Nancy Suzuk, " P i c t o r i a l  and V erb a l F a c to r s  I n  th e  E f f i c ­
i e n t  L e a rn in g  o f  P a l r e d - A s s o c la te s ,"  J o u rn a l  o f  E d u c a tio n a l 
P sy ch o lo g y , L V III , No, 5 (1 9 6 ? ) , PP, 278-284 ,
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m o tio n  p i c t u r e s  I n  le a rn in g #  The e f f e c t  o f  l e a r n e r  c h a r ­
a c t e r i s t i c s  i n  l e a r n in g  from  I n s t r u c t i o n a l  f i lm s  was 
s tu d i e d  by R ic h a rd  E r ic  Snow# He u sed  an  I n t r o d u c to r y  
p h y s ic s  c o u rs e  t a u g h t  a t  c o l le g e  l e v e l  to  com pare f i lm e d  
v e r s u s  l i v e  p r e s e n ta t io n #  U sin g  a  f a c t o r i a l  d e s ig n  w ith  
f o u r t e e n  v a r i a b l e s ,  h e  found t h a t  th e  fo l lo w in g  seemed to  
f a v o r  th e  f i lm e d  p r e s e n ta t i o n s  ( 1 ) a  f a v o r a b le  a t t i t u d e  
to w ard  I n s t r u c t i o n a l  f i lm s ,  (2 ) l i t t l e  f a v o r a b le  a t t i t u d e  
to w a rd  th e  s u b je c t  m a t te r  to  b e  p r e s e n te d ,  ( 3 ) low  
a sc e n d a n c y , (4 )  h ig h  r e s p o n s i b i l i t y ,  (5 )  low  n u m e ric a l  
a p t i t u d e ,  ( 6 ) f r e q u e n t  p a s t  e x p e r ie n c e s  w ith  I n s t r u c t i o n a l  
f i lm s ,  and  (? )  f r e q u e n t  p a s t  e x p e r ie n c e  w ith  e n t e r t a i n ­
m ent f ilm s#  Each o f  th e s e  was m o d if ie d  by p r i o r  know l­
edge o f  th e  s u b j e c t  m a tte r#
R o b e rt Radlow s tu d ie d  th e  r e l a t i o n s h i p  b e tw een  some 
m e asu re s  o f  a b i l i t y  and l e a r n in g  from sound m o tion  p i c t u r e s .  
He fo u n d  t h a t  h ig h  v e r b a l  co m p reh en sio n , g e n e ra l  r e a s o n in g ,  
and  s p a t i a l  o r i e n t a t i o n  w ere c h a r a c t e r i s t i c s  o f  s u p e r io r  
f i lm  le a r n e r s #  He recommended t h a t  t r a i n i n g  f i lm s  sh o u ld
b e  u s e d  by  t r a i n e e s  w ith  h ig h  s c o re s  i n  v e r b a l  com prehen-
1 A
S io n ,  g e n e r a l  r e a s o n i n g ,  a n d  s p a t i a l  o r i e n t a t i o n #
^ R i c h a r d  E r ic  Snow, E f f e c t  o f  L e a rn e r  C h a r a c te r i s ­
t i c s  In  L e a rn in g  from  I n s t r u c t i o n a l  F ilm s . (U n p u b lish ed  
Ph#D# d i s s e r t a t i o n ,  S ta n fo rd  U n iv e r s i ty ,  1963)»
^^R o b ert Radlow , The R e la t io n  o f  Some M easures o f  
A b i l i t y  to  M easures o f  L e a rn in g  From Sound M otion  P i c t u r e s . 
( I n s t r u c t i o n a l  F ilm  R e sea rc h  P rogram , P e n n s y lv a n ia  S t a t e  
U n iv e r s i t y ,  S ep tem ber 1 9 5 5 ), ERIC ED002555»
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Summary
A lthough  some r e s e a r c h  h a s  been  r e p o r te d  i n  t h i s  
c h a p te r  w hich fo u n d  t h a t  p i c t u r e s  w ere b e t t e r  s t im u lu s  
I te m s  i n  a  p a i r e d - a s s o c i a t e  l e a r n in g  t a s k  th a n  w ords, 
and  some r e s e a r c h  h a s  b een  r e p o r te d  w hich d e a l s  w ith  th e  
e f f e c t s  o f  l e a r n e r  c h a r a c t e r i s t i c s  on th e  mode o f  p r e ­
s e n t a t i o n  o f  m a t e r i a l  to  b e  le a r n e d ,  none h a s  been  
r e p o r t e d  w hich u s e s  g ra d e  l e v e l ,  s e x , r e a d in g  a b i l i t y  
an d  ach iev em en t a s  t h e  s e l e c t e d  c h a r a c t e r i s t i c s  to  f in d  
t h e i r  e f f e c t s  on  th e  l e a r n i n g  o f  p a i r e d - a s s o c i a t e s  u s in g  
p i c t o r i a l  and v e r b a l  s t im u lu s  te rm s . S e v e r a l  o f  th e  
s t u d i e s  r e p o r te d  u se d  n o n se n se  s y l l a b l e s  a s  th e  re s p o n s e  
te rm s . Lack o f  s u f f i c i e n t  s t u d i e s  i n  t h i s  a r e a  show th e  
n e e d  f o r  f u r t h e r  s tu d y  a s  was done i n  th e  p r e s e n t  e x p e r­
im e n t.
A d e s c r i p t i o n  o f  th e  e x p e rim e n t i s  c o n ta in e d  in  
th e  n e x t  c h a p te r .  T h is  d e s c r i p t i o n  d e s c r ib e d  th e  
in s t ru m e n t  u s e d , how i t  was p re p a re d ,  and  how th e  d a ta  
f o r  t h i s  s tu d y  was g a th e re d .
CHAPTER I I I
PROCEDURE FOR THE EXPERIMENT
B e fo re  p ro c e e d in g  w ith  th e  e x p e rim e n t, an  in s t ru m e n t  
to  b e  u s e d  in  th e  p a i r e d - a s s o c i a t e d  t e s t  had to  be  p r e p a re d , 
and a  s t e p  by s te p  p ro c e d u re  f o r  th e  a d m in i s t r a t io n  o f  th e  
t e s t  had  to  be  o u t l i n e d .  C h a p te r  I I I  e x p la in s  th e s e  
s t e p s  i n  d e t a i l  b e g in n in g  w ith  th e  p r e p a r a t io n  o f  th e  
in s t ru m e n t  to  be u sed  f o r  th e  p a i r e d - a s s o c i a t e  t e s t .
P r e p a r a t io n  o f  th e  In s tru m e n t 
None o f  th e  p a i r e d - a s s o c i a t e  in s t ru m e n ts  i n  th e  l i t ­
e r a t u r e  was a v a i l a b l e ,  t h e r e f o r e ,  an in s t ru m e n t  was 
p r e p a re d  w hich  f i t t e d  th e  n e e d s  o f  th e  s tu d y . The i n s t r u ­
m ent in c o r p o r a te d  th e  two modes to  b e  t e s t e d  w hich w ere ,
( 1 ) th e  p i c t o r i a l  mode w ith  a  p i c t u r e  a s  th e  s t im u lu s  
te rra , and  (2 )  th e  v e r b a l  mode w ith  a  word a s  th e  s t im u lu s  
te rm . The p i c t u r e s  and w ords w hich s e rv e d  a s  th e  s t im u lu s  
te rm s  w ere  s e le c te d  a lo n g  w ith  th e  n o n se n se  s y l l a b l e s  
w hich  s e rv e d  a s  th e  r e s p o n s e  te rm s f o r  b o th  th e  p i c t o r i a l  
mode and th e  v e rb a l  mode s t i m u l i .  The fo l lo w in g  p ro c e d u re  
was fo l lo w e d  i n  th e  s e l e c t i o n  o f  th e  s t im u lu s  and r e s p o n s e  
te rm s  f o r  th e  p a i r e d - a s s o c i a t e  l i s t s .
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S e le c t io n  o f  s t im u lu s  te rm s . — A l a r g e  num ber o f  
p i c t u r e s  o f  o b j e c t s  w ere c u t  from  m ag az in es , c a ta lo g u e s ,  
n ew sp a p e rs , and b o o k s . Each o f  th e s e  o b j e c t s  c o u ld  b e  
named by a  s in g l e  noun . T hese p i c t u r e s  w ere shovm to  a  
random sam ple o f  f i v e  s tu d e n ts  ch o sen  a s  d e s c r ib e d  on  
page  11 from  a  t h i r d  g ra d e  c l a s s  a t  M adison E lem en ta ry  
S ch o o l i n  Norman, Oklahom a, Each s tu d e n t  was g iv e n  th e  
s e t  o f  p i c t u r e s  and a sk ed  to  name th e  o b j e c t  w hich  th e y  
saw i n  each  p i c t u r e ,  A r e c o rd  was k e p t  o f  t h e i r  r e s p o n s e s ,  
and any p i c t u r e  w hich th e y  c o u ld  n o t  name, o r  w hich  was 
c a l l e d  by  d i f f e r e n t  names by d i f f e r e n t  s u b je c t s ,  was 
w ithd raw n  from  th e  s e t .  N in e ty - s ix  p i c t u r e s  o f  o b j e c t s  
rem ain ed  i n  th e  s e t  a f t e r  t e s t i n g  th e n  w ith  th e  t h i r d  
g ra d e  s tu d e n t s .  Only p i c t u r e s  w hich  w ere r e a d i l y  id e n ­
t i f i a b l e  by t h i s  sam ple o f  s tu d e n ts  w ere k e p t .  Common 
n o u n s, u se d  by  th e s e  t h i r d  g ra d e  s tu d e n ts  to  name th e  
o b j e c t s  i n  th e  p i c t u r e s ,  w ere com pared w ith  th e  G ates*  
v o c a b u la ry  l i s t , ^  Words and accom panying p i c t u r e s  o f  
o b j e c t s  th e  w ords named w hich  w ere n o t  a t  th e  t h i r d  g ra d e  
r e a d in g  l e v e l  o r  be low  a c c o rd in g  to  t h i s  l i s t  w ere 
d is c a r d e d .
P i c tu r e s  and w ords w ere drawn a t  random from  th e  
re m a in in g  p i c t u r e s  and w ords, a l t e r n a t i n g  a  p i c t u r e
^ A rth u r  I .  G a te s , R ead ing  V o cab u la ry  f o r  th e  P rim a ry  
G ra d es . (New York* T e a c h e rs  C o lle g e , C olum bia U n iv e r s i ty ,  
1926).
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w ith  a  w ord, u n t i l  e ig h t  o f  each  mode had b een  draw n.
No word w hich named a  p i c t u r e  to  b e  u se d  i n  th e  t e s t  was 
k e p t ,  n e i t h e r  was any p i c t u r e  w hich was named by a  word 
to  b e  u se d  i n  th e  t e s t  k e p t .  A n i n t h  word and p i c t u r e  
w ere d ra im  from  th e  sam ple  to  be  u se d  a s  an  exam ple i n  
th e  i n t r o d u c t io n  o f  th e  t e s t .
S e le c t i o n  o f  r e s p o n s e  te rm s . — From A rcher* s  l i s t  o f
O
n o n se n se  s y l l a b l e s  o f  th e  ty p e  CVC , n o n se n se  s y l l a b l e s  
w ere s e l e c t e d  a t  random  and m atched w ith  each  o f  th e  n in e  
p i c t u r e s  and n in e  w o rd s . N onsense s y l l a b l e s  w ere s e l e c te d  
from  th o s e  w hich  r a t e d  50 on A rcher* s l i s t .  Words ch o sen  
w ere i n  th e  m id d le  b etw een  th o s e  w hich had no m eaning  and 
th o s e  w hich had  m eaning f o r  a l l  o f  th e  s u b je c t  i n  h i s  
e x p e rim e n t. T hese n o n se n se  s y l l a b l e s  sh o u ld  h av e  c a u se d  
l e s s  i n t e r f e r e n c e  from  p r e v io u s ly  le a r n e d  a s s o c i a t i o n s  
th a n  th o s e  s y l l a b l e s  w hich w ere m ost m e a n in g fu l, and  y e t  
th e  s u b je c t s  sh o u ld  have b ee n  a b le  to  make some a s s o c i a ­
t i o n s  o f  th e  s y l l a b l e s  w ith  th e  s t im u lu s  te rm s .
M aking th e  s l i d e s . — Each o f  th e  n o n se n se  s y l l a b l e s  
and each  o f  th e  w ords w hich w ere ch o se n  to  be  u s e d  i n  th e  
t e s t  in s t ru m e n ts  w ere form ed from  u p p e r  c a s e  c u to u t  
l e t t e r s  and  p a s te d  on te c h n iv e llu m . Through u s e  o f  th e
^E. J .  A rc h e r , "A R e -E v a lu a tio n  o f  th e  M e a n in g fu ln e ss  
o f  A ll  P o s s ib le  CVC T rig ra m s ,"  P s y c h o lo g ic a l  Monograms. 
i 9 6 0 , No. 4 9 7 .
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O iazo  p r o c e s s ,  th e s e  w ords and n o n se n se  s y l l a b l e s  w ere 
p la c e d  oh c l e a r  a c e t a t e  I n  b la c k  l e t t e r s #
Each o f  th e  n in e  p a i r s  o f  each  o f  th e  two modes 
o f  p r e s e n t a t i o n ,  p i c t o r i a l  and v e r b a l ,  was p h o to g rap h ed  
on  a  2 X 2 c o lo r  s l i d e  w ith  th e  s t im u lu s  term  on th e  
v ie w e r 's  l e f t  and th e  r e s p o n s e  te rm  o n  th e  v ie w e r 's  
r i g h t .  Each s t im u lu s  te rm  a lo n e  was p h o to g rap h e d  o n  a  
2 x 2  c o l o r  s l i d e  w ith  a  b la n k  sp a ce  on  th e  r i g h t  w here 
th e  r e s p o n s e  te rm  was fo rm e r ly  l o c a t e d .  The n in th  p a i r  
was th e  sam ple  s l i d e  o f  ea ch  mode o f  p r e s e n t a t i o n  w hich 
was to  b e  u se d  a s  th e  exam ple . F ig u re  1 i l l u s t r a t e s  how 
th e  s t im u lu s  and re s p o n s e  te rm s  w ere a r ra n g e d  on  th e  
s l id e s #
BREAD BREAD
P r e s e n ta t io n  s l i d e  T e s t in g  s l i d e
F ig u re  1# A rrangem ent o f  s t im u lu s  and re s p o n s e  term s#
Eouipm ent Used f o r  th e  E xperim en t 
The equ ipm ent u se d  I n  th e  e x p e rim e n t in c lu d e d  a  
Kodak c a r o u s e l  s l i d e  p r o j e c t o r  w ith  two t r a y s ,  a  W ollensak  
ta p e  r e c o r d e r ,  a  program m er, th e  s e t  o f  s l i d e s ,  and  book-
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l e t s  o f  answ er s h e e ts  f o r  each  c h i l d .  An exam ple o f  th e  
an sw er b o o k le t  i s  In c lu d e d  i n  th e  a p p e n d ix .
P re v io u s  to  b e g in n in g  t h e  e x p e r im e n t, s i g n a l s  w ere 
p u t  on  a  m ag n e tic  ta p e  w hich  tim ed  th e  show ing o f  th e  
se q u en c e  o f  p ic tu r e s *  The s ig n a l s  w ere tim ed  to  a l lo w  a  
t h r e e  seco n d  show ing o f  each  s t im u lu s  te rm  w ith  i t s  re s p o n s e  
te rm ; a  f i v e  second  i n t e r v a l  w ith  th e  s c re e n  d a rk  b e fo re  
b e g in n in g  th e  show ing o f  th e  s t im u lu s  te rm s  a lo n e ;  and 
a  f i v e  seco n d  show ing o f  each  t e s t i n g  s l i d e .  The lo n g e r  
tim e  p e r io d  gave th e  s tu d e n t s  tim e  to  w r i t e  on  t h e i r  t e s t  
s h e e t s  th e  n o n se n se  s y l l a b l e  w hich was t h e  r e s p o n s e  term  
f o r  each  s t im u lu s  te rm . A tw e n ty - f iv e  seco n d  i n t e r v a l  
was a llo w e d  b etw een  each  o f  th e  f i v e  show ings o f  th e  t e s t .
A l l  f i v e  show ings w ere tim ed  by th e  m a g n e tic  ta p e  th ro u g h  
u s e  o f  t h e  above named equ ipm en t so t h e r e  was u n i f o rm i ty  
i n  th e  p r e s e n ta t i o n  to  a l l  g ro u p s .
M aking A rrangem en ts f o r  th e  E x p erim en t 
A rrangem en ts w ere made w ith  t h e  s c h o o l s u p e r in te n d e n t  
i n  U n iv e r s i ty  C i ty ,  M is s o u r i ,  and th e  sc h o o l s u p e r in te n d e n t  
i n  Norman, Oklahoma, to  do th e  ex p e rim en t w ith  s tu d e n ts  i n  
t h e i r  s c h o o ls .  P r i n c i p a l s  o f  th e  s c h o o ls  whose s tu d e n ts  
w ere  u sed  i n  th e  t e s t s  w ere  th e n  c o n ta c te d  and f i n a l  a r r a n g e ­
m ents w ere made f o r  c l a s s e s  to  be  t e s t e d  and t im e s  sc h e d u le d  
f o r  th e  e x p e rim e n t. The p u rp o se , o f  th e  e x p e rim e n t was ex­
p la in e d  to  each  t e a c h e r  whose c l a s s  was to  b e  t e s t e d ,  and 
each  gave  h i s  f u l l  c o o p e ra t io n .
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C o n d u c tin g  th e  E xperim en t 
A ll  show ings o f  th e  p r e s e n ta t i o n  and t e s t i n g  s l i d e s  
w ere co n d u c ted  I n  se m l-d a rk e n ed  c la s s ro o m s . The s l i d e s  
w ere p r o je c te d  on a  s c re e n  lo c a te d  a t  th e  f r o n t  o f  th e  
c la s s ro o m . The s i z e  o f  th e  p r o j e c t i o n  a r e a  v a r i e d  s l i g h t l y  
from  g ro u p  to  g ro u p  d ep en d in g  upon th e  s i z e  o f  th e  c l a s s ­
room, b u t  was g e n e r a l ly  ab o u t 24 by 36 in c h e s .  T h ere  was 
en ough t l i g h t  i n  th e  c la ss ro o m  to  a l lo w  th e  s tu d e n t s  to  
se e  t h e i r  answ er s h e e t s  w h ile  th e y  w ere w r i t i n g  r e s p o n s e  
te rm s , b u t  n o t  enough to  p re v e n t  t h e i r  c l e a r l y  v ie w in g  th e  
s l i d e s  on th e  s c r e e n .  A ll  equ ipm en t was p r e p a re d  and 
re a d y  f o r  show ing th e  l e a r n in g  t a s k s  in  th e  s tu d e n ts *  
c la ss ro o m  b e fo re  th e  t e s t i n g  p e r io d  b eg an .
At th e  b e g in n in g  o f  th e  t e s t  p e r io d  th e  c l a s s  mem­
b e r s  w ere s e a te d  i n  t h e i r  se m i-d a rk en e d  c la s s ro o m . An 
answ er b o o k le t  and a  sh a rp e n e d  l e a d  p e n c i l  w ere p a s s e d  to  
each  s u b je c t  b e f o r e  th e  fo l lo w in g  d i r e c t i o n s  w ere  g iv e n 1
-ÏO U  a r e  g o in g  to  ta k e  w hat i s  c a l l e d  a  p a i r e d -  
a s s o c i a t e  t e s t .  I  w i l l  e x p la in  w hat t h a t  means 
i n  a  few m in u te s . I t  i s  im p o r ta n t  t h a t  you do 
h o t  w atch  w hat an sw ers  o t h e r  s tu d e n ts  i f r i t e  on 
t h e i r  p a p e r s .  Your te a c h e r  w i l l  n o t  s e e  th e  
r e s u l t s  o f  t h i s  t e s t .  I t  w i l l  n o t  be  u se d  f o r  
g iv in g  you g r a d e s .  You sh o u ld  do th e  b e s t  you 
c a n , b u t  do n o t  w orry  i f  you c a n n o t an sw er ev e ry  
tim e . T h is  i s  a  t e s t  to  t r y  to  f in d  o u t  how 
p e o p le  l e a r n .
P le a s e  w r i t e  y o u r name on th e  l i n e  b e s id e  th e  
word "nam e". Be s u re  to  •write b o th  y o u r  f i r s t  
and l a s t  nam es. (The s u b je c t s  w ere a l lo w e d  tim e  
to  fo llo w  th e  d i r e c t i o n s . )
P le a s e  w r i t e  y o u r g ra d e  num ber and y o u r t e a c h e r 's  
name on th e  b la n k s  p ro v id e d . (The s u b j e c t s  w ere 
a llo w ed  tim e  to  fo l lo w  th e  d i r e c t i o n s . )
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You a r e  g o in g  to  s e e  a  s e r i e s  o f  s l i d e s  l i k e  
t h i s  o n e , (T he f i r s t  sam ple  s l i d e  c o n ta in in g  
th e  p i c t o r i a l  s t im u lu s  te rm  a lo n g  w ith  th e  
n o n se n se  s y l l a b l e  r e s p o n s e  te rm  was sh o w n .)
N o tic e  t h e r e  i s  a  p i c t u r e  o n  th e  l e f t  and  a  
n o n se n se  s y l l a b l e  on th e  r i g h t .  The n o n se n se  
s y l l a b l e  i s  n o t  a  word b u t  i s  j u s t  s e v e r a l  
l e t t e r s .  (T he second  sam ple  s l i d e  c o n ta in in g  
t h e  word s t im u lu s  te rm  a lo n g  w ith  th e  non­
s e n s e  s y l l a b l e  re s p o n s e  was show n.)
Some o f  th e s e  s l i d e s  h av e  a  word o n  th e  l e f t  
i n s t e a d  o f  a  p i c t u r e .  T h ere  i s  s t i l l  a  non­
s e n s e  s y l l a b l e  on th e  r i g h t ,  (T he sam ple  t e s t  
s l i d e  was shown w ith  th e  p i c t u r e  on th e  l e f t  
an d  th e  n o n se n se  s y l l a b l e  on  th e  r i g h t  m is s in g .)
Do you rem em ber th e  n o n se n se  s y l l a b l e  w hich  
was b e s id e  t h i s  p i c t u r e  th e  f i r s t  tim e  i t  was
shown? I f  you d o , w r i t e  i t  o n  th e  an sw er
s h e e t  below  w here you w ro te  y o u r  g ra d e  num ber 
an d  b e s id e  t h e  num ber o n e . I f  you do n o t  
rem em ber th e  n o n se n se  s y l l a b l e ,  draw  a  l i n e  
th ro u g h  th e  sp a c e  b e s id e  th e  num ber o n e .
(T he sam ple t e s t  s l i d e  was shown w ith  t h e  
w ord on  th e  l e f t  and th e  n o n se n se  s y l l a b l e  on  
t h e  r i g h t  m is s in g .)
Do you rem em ber th e  n o n se n se  s y l l a b l e  w h ich  
iras  b e s id e  t h i s  word th e  f i r s t  tim e  i t  was
shown? I f  you do , w r i t e  i t  on  th e  an sw er
s h e e t  b e s id e  th e  num ber tw o . I f  you do n o t  
remember i t  draw  a  l i n e  th ro u g h  th e  s p a c e  
b e s id e  th e  num ber tw o, (T im e was a llo w e d  
f o r  s u b je c t s  to  fo l lo w  d i r e c t i o n s . )
Now you w i l l  b e  shown a  s e r i e s  o f  s i x t e e n  
s l i d e s .  A f t e r  you have  s e e n  them  you w i l l  
a g a in  b e  a s k e d  to  w r i t e  down th e  n o n se n se  
s y l l a b l e  w hich  was b e s id e  t h e  word o r  p i c t u r e  
th e  f i r s t  tim e  you saw i t .  Turn o v e r  th e  
f i r s t  page  o f  y o u r answ er b o o k le t  l i k e  t h i s .
N o tic e  t h e r e  a r e  s h e e t s  f o r  f i v e  " t r y s " .  You 
w i l l  have f i v e  d i f f e r e n t  c h a n c e s  to  an sw er 
c o r r e c t l y .
The e x p e r im e n te r  showed how to  tu r n  o v e r  th e  f i r s t  
page o f  th e  answ er b o o k le t .
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Do n o t  w r i t e  on t h i s  an sw er s h e e t  u n t i l  you 
a r e  t o l d  to  do s o . Me a r e  now re a d y  to  b e g in .
Remember do n o t  w r i te  u n t i l  you a r e  t o ld  to  
do s o .
Sach o f  t h e  s ix t e e n  s l i d e s  was shown f o r  th r e e  seco n d s
i n  th e  o r d e r  g iv e n  i n  th e  ap p en d ix  w ith  b o th  s t im u lu s  te rm s
and  re s p o n s e  te rm s  b e in g  shovm s im u lta n e o u s ly  on th e  same
s l i d e .  A f te r  th e  s e r i e s  o f  s ix t e e n  s l i d e s  had been  shown
th e  s tu d e n ts  Vfere to ld *
W rite  on th e  p ag e  w hich s a y s  " f i r s t  t r y "  th e  
n o n sen se  s y l l a b l e  w hich was b e s id e  th e  word o r  
p i c t u r e  when you p r e v io u s ly  saw i t .  Remember 
to  draw  a  l i n e  th ro u g h  th e  sp a c e  b e s id e  th e  
number i f  you do n o t  rem em ber th e  n o n sen se  
s y l l a b l e . . . B eg in .
Each o f  th e  s ix t e e n  t e s t  s l i d e s  was shown f o r  f i v e
se co n d s  i n  th e  o r d e r  shoim  i n  th e  a p p e n d ix . A f te r  th e
t e s t  s l i d e s  had b e e n  shown th e  s tu d e n t s  w ere to ld *
Now tu r n  o v e r  th e  s h e e t  you j u s t  w ro te  on and 
g e t  re a d y  to  vievr th e  s l i d e s  a g a in .  Do n o t  
v r r i te  i n  th e  s p a c e s  u n d e r  " se co n d  t r y "  u n t i l  
you a r e  t o l d  to  do so .
D uring  th e  tv re n ty - f iv e  second  p a u se  th e  s l i d e  t r a y  was
ch an g ed . The ex am in e r sa id *
P le a s e  w atch  th e  second  shov/ing o f  th e  s l i d e s .
A f te r  th e  seco n d  show ing o f  th e  p r e s e n ta t i o n  s l i d e s
was co m p le ted  th e  s u b je c t s  w ere to ld *
W rite  on th e  page  w hich s a y s  " se c o n d  t r y "  th e  
n o n sen se  s y l l a b l e  vrhich vms b e s id e  th e  word o r  
p i c t u r e  when you p r e v io u s ly  saw i t .  Remember 
to  draw  a  l i n e  th ro u g h  th e  sp a ce  b e s id e  th e  
number i f  you do n o t  rem em ber th e  n o n sen se  
s y l l a b l e , , , B eg in .
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A f te r  th e  second  show ing o f  th e  t e s t  s l i d e s  th e
s tu d e n t s  w ere t o l d i
Now t u r n  o v e r  th e  s h e e t  you J u s t  w ro te  on and 
g e t  r e a d y  to  v iew  th e  s l i d e s  a g a in .  Do n o t  
w r i t e  i n  t h e  s p a c e s  u n d e r  " t h i r d  t r y "  u n t i l  
you a r e  t o l d  to  do so#
D u rin g  th e  tw e n ty - f iv e  second  p a u s e  th e  s l i d e  t r a y  was 
changed# The exam in er sa id *
P le a s e  w atch  th e  t h i r d  show ing o f  th e  s l id e s #
T hese same d i r e c t i o n s  w ere g iv e n  f o r  th e  t h i r d ,  f o u r th  
and f i f t h  t r y s  w ith  th e  o n ly  change b e in g  th e  num ber f o r  th e  
try #
A f te r  a l l  f i v e  t r y s  h ad  b een  c o m p le te d , th e  t e s t  
b o o k le ts  w ere p a s s e d  to  th e  f r o n t  o f  th e  room and  c o l l e c t e d  
by  th e  ex a m in e r. L a te r  th e  t e s t  b o o k le ts  w ere ch eck ed  f o r  
c o r r e c t  a n s w e rs . The num ber o f  c o r r e c t  an sw ers  f o r  each  
mode, p i c t o r i a l  and v e r b a l ,  was r e c o rd e d .
In fo r m a t io n  on C h a r a c t e r i s t i c s  o f  S u b .lec ts  
I n fo rm a t io n  on each  s u b j e c t 's  g ra d e  l e v e l ,  s e x , 
r e a d in g  l e v e l ,  and  a c h iev em en t l e v e l  was c o p ie d  from  th e  
s c h o o l 's  p e rm an en t r e c o r d s , .  The r e a d in g  s c o re s  f o r  t h i r d  
and  e ig h th  g ra d e  s tu d e n t s  w ere th e  l a t e s t  a v a i l a b l e  s c o re s  
on  th e  I o w a  T e s t  o f  B a s ic  S k i l l s , F o r  tw e l f th  g ra d e  
s tu d e n ts  I n  th e  U n iv e r s i ty  C i ty  H igh S c h o o l, th e  r e a d in g  
s c o r e s  w ere from  th e  C a l i f o r n i a  H eading  T e s t , w h ile  f o r  
tw e l f th  g ra d e  s tu d e n ts  i n  t h e  Norman H igh  S choo l th e  
r e a d in g  s c o r e s  w ere from  th e  S e q u e n t ia l  T e s ts  o f  E d u c a tio n a l
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Propcress (STEP). F o r a l l  s tu d e n ts  e x c e p t th o s e  from  
U n iv e r s i ty  C i ty  S e n io r  H igh S ch o o l, th e  ach iev em en t l e v e l  
r e c o rd e d  was th e  I n t e l l i g e n c e  Q u o tie n t on  th e  C a l i f o r n i a  
M en ta l M a tu r i ty  T e s t . F or th e  tw e l f th  g ra d e  s tu d e n ts  I n  
th e  U n iv e r s i ty  C i ty  S e n io r  H igh S choo l th e  s c o re s  r e c o rd e d  
f o r  ach iev em en t l e v e l  w ere th e  I n t e l l i g e n c e  q u o t ie n t  
s c o re s  a s  m easured  b y  th e  Henm on-Nelson T e s t  o f  M en ta l 
A b i l i t y .
The In fo rm a t io n  o f  th e  l e a r n e r  c h a r a c t e r i s t i c s .  I . e . ,  
s e x , g ra d e  l e v e l ,  r e a d in g  a b i l i t y ,  and ach iev em en t l e v e l ,  
was r e c o rd e d  from  th e  s c h o o l 's  p e rm an en t r e c o rd s  and l a t e r  
punched  on  H o l l e r i t h  ty p e  IBM c a rd s  a lo n g  w ith  s c o re s  on 
each  mode o f  p r e s e n t a t i o n  o f  th e  p a l r e d - a s s o c l a t e  l e a r n in g  
t a s k .  The In fo rm a t io n  a b o u t each  s u b je c t  was punched on  
a  s e p a r a te  c a rd  a lo n g  w ith  th e  s u b j e c t 's  name. The punch­
in g  o f  d a t a  on c a rd s  made I t  p o s s i b le  to  draw  o u t  a l l  
th o s e  who had th e  same se x , g ra d e  l e v e l ,  r e a d in g  a b i l i t y ,  
o r  ach iev em en t l e v e l  and co m p ile  s t a t i s t i c s  f o r  each  g ro u p  
s e p a r a t e ly .
U sin g  th e  IBM 360 S t a t i s t i c a l  P ackage Program  f o r  
f in d in g  a n a ly s i s  o f  v a r ia n c e ,  th e  d a t a  w ere p ro c e s s e d  on  
th e  IHtt 3 6 0 . The r e s u l t s  o f  th e  s t a t i s t i c a l  a n a ly s i s  o f  
th e  d a t a  a r e  c o n ta in e d  I n  C h a p te r  IV .
CHAPTER IV 
STATISTICAL AlfALYSIS OF THE DATA
A f te r  th e  d a t a  f o r  th e  s tu d y  w ere g a th e r e d  a s  
d e s c r ib e d  i n  C h a p te r  I I I ,  i t  was reg ro u p ed  f o u r  t i n e s  i n t o  
su b -g ro u p s  u n d e r  th e  fo l lo w in g  c a t e g o r i e s  i n  o r d e r  to  
t e s t  th e  h y p o th e s e s  s t a t e d  i n  C h a p te r  I i
1 . by g ra d e  l e v e l s .
2 . th e  t h i r d  g ra d e  ï ï lv id e d  by s e x .
3 . th e  e ig h th  g ra d e  d iv id e d  by s e x .
4 . th e  t w e l f th  g ra d e  d iv id e d  by se x .
5 . th e  t h i r d  g ra d e  d iv id e d  by r e a d in g  l e v e l s .
6 . th e  e ig h th  g ra d e  d iv id e d  by r e a d in g  l e v e l s .
7 . th e  tw e l f th  g ra d e  d iv id e d  by r e a d in g  l e v e l s .
8 . th e  t h i r d  g ra d e  d iv id e d  by ach iev em en t l e v e l s .
9 . th e  e ig h th  g ra d e  d iv id e d  by ach iev em en t l e v e l s .
1 0 . th e  t w e l f t h  g ra d e  d iv id e d  by ach iev em en t l e v e l s .
The s t a t i s t i c a l  te c h n iq u e s  u se d  to  a n a ly z e  th e  d a t a  
from  each  o f  th e  above te n  c a t e g o r i e s  w ere a  t r e a tm e n t  by 
s u b je c t  a n a ly s i s  o f  v a r ia n c e  fo llo w e d  by a  t  t e s t  f o r  
d i f f e r e n c e  b etw een  m eans. Two b a s ic  a s su m p tio n s  w ere made* 
( 1 ) t h a t  th e  sam p les  w ere random ly s e l e c t e d ,  and  ( 2 ) t h a t
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th e  v a r ia n c e  o f  th e  c r i t e r i o n  m easu res  w ere homogeneous#^ 
The a s su m p tio n  t h a t  th e  s simples w ere random ly  s e le c te d  
was m et th ro u g h  th e  s e l e c t i o n  o f  s u b je c t s  a s  d e s c r ib e d  
In  C h a p te r  I I I #  No t e s t s  w ere ru n  on th e  hom o g en eity  o f  
v a r ia n c e  b u t  th e  N o rto n  s tu d y  su g g ested  t h a t  u n le s s  th e  
h e t e r o g e n l ty  o f  th e  v a r ia n c e  I s  so  enorm ous t h a t  i t  c a n  
b e  s e e n  th ro u g h  a n  I n s p e c t io n  o f  th e  d a t a ,  t h e  la c k  o f  
hom o g en eity  w i l l  h av e  l i t t l e  e f f e c t  on th e  F d i s t r i b u t i o n # ^  
The IBM 360  co m p u te r was u se d  to  com pute th e  a n a ly s i s  
o f  v a r ia n c e  on  e a c h  s e t  o f  d a ta #  The OS/36O S c i e n t i f i c  
S u b ro u tin g  P ackage (SSP) b a s e d  o n  th e  te c h n iq u e  d ev e lo p ed  
by H, 0 .  H a rle y ^  p e r m i t te d  a n a l y s i s  o f  v a r ia n c e  f o r  a  
t r e a tm e n t  x s u b j e c t s  d es ig n #  The t r e a tm e n ts  x s u b je c t s  
d e s ig n  was u se d  b e c a u se  th e  two modes o f  p r e s e n t a t i o n  
w ere a d m in is te r e d  I n  seq u en ce  to  th e  same s u b je c t s  m aking 
p o s s i b l e  th e  e l im in a t io n  o f  th e  In f lu e n c e  o f  I n t e r - s u b j e c t  
d i f f e r e n c e s  upon th e  r e s u l t s #
^E# P# L in d q u is t ,  D esig n  and A n a ly s is  o f  E x p erim en ts  
I n  P sy ch o lo g y  and E d u c a tio n . (B oston* H oughton K l f f l l n  
Com pany,, 195o) ,  p# 73 .
^ I b l d # p . 8 6 .
^H# 0# H a r t le y ,  M a th e m a tic a l M ethods o f  D ig i t a l  Com­
p u t e r s . E d ite d  by  A# R a ls to n  and  H, W llf , (New Y ork:
Jo h n  W iley and S o n s, 1 9 6 2 ) ,  C h a p te r  20#
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A n a ly s is  by G rad es  
The f i r s t  q u e s t io n  to  b e  answ ered  I n  th e  s tu d y  was* 
D id th e  l e a r n e r 's  g ra d e  l e v e l  e f f e c t  th e  l e a r n in g  o f  
p a i r e d - a s s o c i a t e s  when th e y  w ere p r e s e n te d  by  th e  p i c t o r ­
i a l  mode v e r s u s  th e  v e r b a l  mode? I n  o r d e r  to  answ er 
t h i s  q u e s t io n ,  th e  s u b je c t s  w ere d iv id e d  i n t o  th r e e  
g ro u p s  a c c o rd in g  to  g ra d e  l e v e l .  Each o f  t h e  g ro u p s  
r e p r e s e n t in g  g ra d e s  t h r e e ,  e ig h t  and  tw e lv e  was re d u c e d  
to  e q u a l Ns th ro u g h  u s e  o f  a  random r e j e c t i o n  o f  s u b j e c t 's  
d a t a  c a r d s  u s in g  a  t a b l e  o f  random  num bers. The means 
f o r  e ach  o f  th e  g ro u p s  f o r  th e  d i f f e r e n t  modes o f  p r e s e n ­
t a t i o n ,  p i c t o r i a l  and  v e r b a l ,  a r e  shown i n  T a b le  1 .
T a b le  1
MEANS OP SCORES FOR SUBJECTS DIVIDED BY GRADE LEVEL
GRADE PICTURES WORDS MEAN
3 7 .8 9 3 .3 8 5 .6 3
8 1 5 .8 5 1 1 .9 6 1 3 .9 0
12 2 1 .5 8 1 7 .8 8 1 9 .7 3
MEAN 15.11 1 1 .0 7 1 3 .0 9
A n a ly s is  o f  v a r ia n c e  was p e rfo rm e d  on  th e  d a t a  to  
t e s t  i f  th e  d i f f e r e n c e  i n  th e  means was s i g n i f i c a n t  a t  
th e  .0 5  l e v e l .  The r e s u l t s  a r e  sum m arized i n  T ab le  2 .
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T ab le  2
ANALYSIS OF VARIANCE FOR DATA DIVIDED BY GRADES
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a re s
D eg rees
o f
Freedom
Mean
S q u a re s F S lg .
Mode 2 1 1 2 .6 4 1 2 1 1 2 .6 4 2 1 5 .6 4 .0 0 1
S u b je c t 8 6 2 0 .7 9 84 1 0 2 .6 3
G rade 1 7 0 7 1 .1 2 2 8535 .56 8 5 .1 8 .0 0 1
Mode X s u b j 8 2 3 .6 9 84 9 .8 1
Mode X g ra d e 1 4 .7 3 2 7 .3 6 .6 1 NS
S ubj X g ra d e 1 6 8 3 3 .6 9 1 68 1 0 0 .2 0
Mode X s u b j
X g ra d e 2 0 3 0 .8 2 l 6 8 1 2 .0 9
47507.48TOTAL 509
F = “ ®modes /  ®®modes x s u b je c t s  d f .  1 /8 4
P = “ ^ g ra d e s  /  “ ® grades x  s u b je c t s  d f . 2 / l 6 8
P a  ®®modes x  g r a d e s /  “ ®modes x  s u b je c t s  x  g ra d e s  d f ,  2 / l 6 8  
The P r a t i o  was com puted h e r e  and th ro u g h o u t t h i s  
c h a p te r  a c c o rd in g  to  a  m ethod d e s c r ib e d  by  L in d q u i s t .^
T a b le  2 showed a  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  .001 
l e v e l  be tw een  th e  means f o r  modes and f o r  g ra d e s  b u t  no 
s i g n i f i c a n t  i n t e r a c t i o n  b etw een  modes and g r a d e s .  A t  
t e s t  was done to  d e te rm in e  i f  th e  d i f f e r e n c e  b e tw een  th e  
m eans f o r  modes was s i g n i f i c a n t  a t  th e  0 . 0 5  l e v e l  f o r  a l l  
t h r e e  g ra d e s .  The fo rm u la  u se d  to  t e s t  th e  s ig n i f i c a n c e  
b e tw e en  means was*
t  =
”a  -  “ aA i  A g
S. p . L in d q u is t ,  D esign  and  A n a l y s i s . . .  p p . 2 3 7 ,2 3 8 .
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i n  w hich est*d< r(M . -M . ) « MS e r r o r  T hroughout
i»2 " i "2
th e  c h a p te r  th e  fo rm u la  u sed  to  t e s t  th e  d i f f e r e n c e  
b e tw een  means wasi
- . \ f =
^  ^ 1 1  _ _ e r r o r .
S in c e  th e  d e g re e s  o f  freedom  w ore 8^  and l 68  r e s p e c t i v e l y ,  
t  was s e t  a t  1*96* The t e s t  o f  th e  s ig n i f i c a n c e  b e tw een  
means f o r  no d es was d  = I .9 6  \ J  2 ^ . 8 t )  _ | 9 ^ ,  The 
d i f f e r e n c e  betw een  th e  means f o r  g ra d e  th r e e  was 7 *89- 3 *38= 
^•51  w ith  th e  f i r s t  num ber b e in g  th e  mean f o r  t h e  p i c t o r i a l  
mode. F o r  g ra d e  e ig h t  th e  d i f f e r e n c e  b e tw een  th e  means 
was 1 5 *8 5 - 11*96  a  3 . 8 9  w ith  th e  f i r s t  number b e in g  th e  
mean f o r  th e  p i c t o r i a l  mode. F o r  g ra d e  tw e lv e  t h e  d i f f e r ­
en ce  b e tw een  th e  means was 2 1 . 5 8  -  1 7 .8 8  a  3*70  w ith  th e  
f i r s t  num ber b e in g  th e  mean f o r  th e  p i c t o r i a l  mode, 
t h e r e f o r e ,  th e  p i c t u r e s  w ere s i g n i f i c a n t l y  b e t t e r  th a n  
w ords a s  s t im u lu s  te rm s  a t  a l l  t h r e e  g ra d e  l e v e l s .
The fo rm u la  u se d  to  t e s t  th e  d i f f e r e n c e s  b e tw een  
m eans f o r  g ra d e s  was d a  I . 9 6  = 2 . 1 3 6 *
The d i f f e r e n c e  betw een  th e  means f o r  g ra d e  e ig h t  and  g ra d e  
t h r e e  was 1 3 . 9 0 - 5 . 6 3= 8.27* The d i f f e r e n c e  b e tw e en  th e  
means f o r  g ra d e  tw e lv e  and g ra d e  t h r e e  was 19*73-5*63 =1^ . 1 0 ,
^ I b id . p . 2^ 3 * 
6,I b i d .  p . 93*
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w h ile  th e  d i f f e r e n c e  b e tw een  th e  means f o r  g ra d e  tw e lv e  
and g ra d e  e i g h t  was 19 .73 -13*90  = 5»83# G rade tw e lv e  
s tu d e n ts  had  s i g n i f i c a n t l y  h ig h e r  means a t  th e  . 0 5  l e v e l  
th a n  g ra d e  e i g h t  s tu d e n t s ,  and  b o th  g ro u p s  had  s i g n i f i ­
c a n t ly  h ig h e r  means th a n  th e  g ra d e  th r e e  s t u d e n t s .
A n a ly s is  o f  S tu d e n ts  D iv id ed  by  Sex 
The seco n d  q u e s t io n  to  b e  answ ered  i n  th e  s tu d y  
was I D id th e  l e a r n e r ’ s  se x  e f f e c t  th e  l e a r n in g  o f  p a ire d -  
a s s o c i a t e s  when th e y  w ere p r e s e n te d  by th e  p i c t o r i a l  
mode v e r s u s  th e  v e r b a l  node? To an sw er t h i s  q u e s t io n ,  
th e  d a t a  w ere re g ro u p e d  by se x  a t  each  o f  th e  t h r e e  g ra d e  
l e v e l s .  I n  o r d e r  to  do a n  a n a l y s i s  o f  v a r ia n c e  to  
d e te rm in e  i f  th e  d i f f e r e n c e  i n  means was s i g n i f i c a n t ,  i t  
was n e c e s s a ry  by  random r e j e c t i o n  o f  s t u d e n t ’ s  d a t a  c a rd s  
to  d iv id e  th e  s e x e s  i n t o  e q u a l Ns a t  ea ch  g ra d e  l e v e l .  
T ab le  t h r e e  shows th e  means f o r  th e  t h i r d  g ra d e  d iv id e d  
by se x I
T ab le  3
MEANS FOR GRADE THREE DIVIDED 3Y SEX
Sex P ic tu r e s Words Mean
Fem ale 8 .8 3 .6 2 5 6 .2 1 2
M ale 7 .6 5 - 2 .8 2 5 5 .2 3
MEAN 8 .2 2 5 3 .2 2 5 5 .7 2 5
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T a b le  4  shows th e  a n a ly s i s  o f  v a r ia n c e  summary f o r  
th e  t h i r d  g ra d e  s tu d e n t s  d iv id e d  by sex# T h is  t a b l e  
showed a  s i g n i f i c a n t  d i f f e r e n c e  betw een  modes a t  .001 
l e v e l ,  b u t  no s i g n i f i c a n t  d i f f e r e n c e  betw een  s e x e s ,  n o r  
s i g n i f i c a n t  I n t e r a c t i o n  betw een  modes and sexes#
T ab le  4
ANALYSIS OF VARIANCE FOR THIRD GRADE DIVIDED BY SEXES
S o u rce  o f Sums o f D egrees Mean
V a r ia t io n S q u a res o f S q u a res F S lg .
Freedom
Mode 878.91 1 878.91 87 .80  .001
S u b je c t 2090.if9 39 5 3 .6 0
Sex 2 4 .8 0 1 2 4 .8 0 . 5 4  NS
Mode X s u b j 3 8 0 .3 4 39 10 .01
Mode X Sex .7 6 1 .7 6 .1 2  NS
S ub j X se x 1 7 8 3 .4 4 39 4 5 . 7 3
Mode X se x
X s u b j 2 4 6 .4 9 39 6 .3 2
TOTAL 5 ^1 5 .2 3 159
F = “ =modes /  ™®modes X s u b je c t s d f .  1 /3 9
E =. sex  s u b je c t s  x  se x d f .  1 /3 9
F ss ™®modes x  se x  /  ™®modes x sex  x  s u b je c t s
d f .  1 /3 9
The t e s t  o f  th e  s ig n i f i c a n c e  b e tw een  th e  means a t  th e  
.0 5  l e v e l  was d = 1 .9 6  \ |  - ^ ^ ^ ^ ^ = 1 . ^ 0 .  The d i f f e r e n c e  
b e tw een  means f o r  fe m a le s  was 8 .8 -3 .6 2 5  = 5»175 w ith  th e  
f i r s t  num ber b e in g  th e  mean f o r  th e  p i c t o r i a l  mode. F or 
b o y s th e  d i f f e r e n c e  was 7 .6 5 0 -2 .8 2 5  = ^ .8 2 5  w ith  th e  f i r s t  
num ber b e in g  th e  mean f o r  th e  p i c t o r i a l  mode# At th e  t h i r d
4 2
g ra d e  l e v e l  p i c t u r e s  w ere b e t t e r  s t im u lu s  te rm s  th a n  w ords 
f o r  b o th  bo y s and g i r l s  a t  th e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
The means f o r  g ra d e  e i g h t  d iv id e d  by  s e x e s  a r e  
shown in  T ab le  5*
T ab le  5
HEAKS FOH GRADE EIGHT DIVIDED BY SEXES
Sex P ic tu r e s Words Mean
Fem ale 1 6 .1 9 1 1 .3 2 1 3 .7 6
K a le 14 .70 1 1 .7 2 1 3 .2 1
KEAN 1 5 .4 5 1 1 .5 2 1 3 .4 8
T ab le  6 shows th e  a n a ly s i s  o f  v a r ia n c e  summary f o r  
th e  e ig h th  g ra d e  s tu d e n ts  d iv id e d  by  s e x . A s i g n i f i c a n t  
d i f f e r e n c e  b e tw een  modes was shom i a t  .001  l e v e l  b u t  no- 
s i g n i f i c a n t  d i f f e r e n c e  b e tw een  s e x e s  and o n ly  a  .1 0  
s ig n i f i c a n c e  i n  th e  i n t e r a c t i o n  b e tw een  mode and  s e x e s .  
The «10 l e v e l  o f  s ig n i f i c a n c e  i n  th e  i n t e r a c t i o n  b e tw een  
means f o r  modes and se x e s  was n o t  c o n s id e re d  s i g n i f i c a n t ,  
s in c e  th e  r i s k  f o r  a  Type 1 e r r o r  i n  t h i s  s tu d y  was s e t  
to  n o t  exceed  5^#
The F f o r  modes was s i g n i f i c a n t  a t  t h e  .001  l e v e l  
o f  s ig n i f i c a n c e ,  t h e r e f o r e ,  a  t  t e s t  was p e rfo rm e d  to  
s e e  i f  t h i s  d i f f e r e n c e  was s i g n i f i c a n t  f o r  b o th  b o y s  and  
g i r l s  a t  th e  e ig h th  g rad e  l e v e l .
43
T ab le  6
ANALYSIS OP VAMANCH F03 EIGHTH GRADE DIVIDED BY SEXES
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a re s
D egrees
o f
Freedom
Mean
S q u a res F S lg .
Mode 7 3 2 .1 3 1 7 3 2 .1 3 5 8 .2 9 .001
S u b je c t 7 7 0 2 .7 3 46 1 6 7 .4 5
Sex 1 4 .9 4 1 1 4 .9 4 .1 4 NS
Mode X s u b j 5 7 7 .6 2 46 1 2 .5 6
Mode X sex 4 4 . 0 5 1 4 4 . 0 5 3 . 4 4 .10
Sex X s u b j 4 9 3 1 .7 9 46 107 .21
Mode X sex  x
s u b j 5 8 9 .6 9 46 1 2 .8 2
TOTAL 1459 2 .9 5 187
?  = ®®modes /  “ ®modes x s u b je c t s d f . 1 /4 6
F = sex /  ®®sex x s u b je c t s d f . 1 /4 6
F = ™^modes x se x  /  ^^modes x  se x  x  s u b je c t s
d f .  1 /4 6
The t e s t  o f  th e  s ig n i f i c a n c e  b e tw een  th e  means f o r  
th e  modes was d = I . 9 6  = 1 .4 5 .»  The d i f f e r ­
ence  b e tw een  means f o r  fe m a le s  was 1 6 ,1 9 -1 1 * 3 2  = 4 ,8 ?  w ith  
th e  f i r s t  number b e in g  th e  mean f o r  t h e  p i c t o r i a l  mode.
The d i f f e r e n c e  b e tw een  means f o r  m a le s  was 1 4 .7 0 -1 1 .7 2  = 
2 . 9 8  w ith  th e  f i r s t  num ber b e in g  th e  mean f o r  th e  p i c t o r ­
i a l  mode. A t th e  e ig h th  g ra d e  l e v e l  p i c t u r e s  a s  s t im u lu s  
te rm s  w ere b e t t e r  th a n  w ords f o r  b o th  b o y s and g i r l s  a t  
th e  . 0 5  l e v e l  o f  s i g n i f i c a n c e .
The means f o r  g ra d e  tw e lv e  d iv id e d  b y  se x e s  a r e  
shown i n  T a b le  7*
T a b le  7
KEANS FOR GRADS TÎVSLVE DIVIDED BY SEXES
Sex P i c t u r e s Words Mean
Fem ale
M ale
2 1 .5 1
2 1 .3 7
1 8 .7 7
17.60
2 0 .1 4
1 9 .4 8
MEAN 2 1 .4 4 18.18 1 9 .8 1
T ab le  8
ANALYSIS OF VARIANCE FOR TWELFTH GRADE DIVIDED BY SEXES
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a re s
D eg rees
o f
Freedom
K ean
S q u a re s  F S ig .
Mode 4 8 8 .9 5 1 4 8 8 .9 5  5 6 .0 1 .001
S u b je c ts 5 2 2 9 .2 3 42 124 .50
Sex 2 5 .3 2 1 2 5 .3 2  .2 7 NS
Mode X s u b j 3 6 6 .5 5 42 8 .7 3
Mode X se x 1 6 .9 5 1 1 6 . 9 5  1 .2 7
1 2 2 .4 8
NS
S u b je c t  X se x  
Mode X s u b j
5 1 4 4 .1 5 42
X sex 5 6 0 .5 5 42 1 3 . 3 5
TOTAL 1 1 8 3 1 .7 0 171
‘®®modes /  *°®inodes x s u b j e c t s  d£ 1 /4 2
“ ®sex /  sex  x  s u b je c t s  d f .  1 /4 2
'm odes x  s u b je c t s  /®®modes x  sex  x  s u b je c t s
d f .  1 /4 2
F
£
F ms.
T ab le  8 shows th e  summary o f  a n a ly s i s  o f  v a r ia n c e  
f o r  th e  t w e l f t h  g ra d e  s tu d e n ts  d iv id e d  by s e x . A s ig n i f i*
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c a n t  d i f f e r e n c e  betw een  modes was shoxm a t  ,0 0 1  l e v e l ,  
b u t  no s i g n i f i c a n t  d i f f e r e n c e  betw een  s e x e s  o r  i n  th e  
i n t e r a c t i o n  betw een  mode and s e x e s .  The t e s t  o f  th e  
s i g n i f i c a n c e  b etw een th e  means a t  ,0 5  l e v e l  f o r  th e  modes 
was d » 1 . 9 6  1 -1 ,2 6 , The d i f f e r e n c e  betw een
means f o r  fe m a le s  was 2 1 ,5 1 -1 8 .7 7  = 2 ,7 4  w ith  th e  f i r s t  
num ber b e in g  th e  mean f o r  th e  p i c t o r i a l  mode. The 
d i f f e r e n c e  b e tw een  means f o r  m a le s  was 2 1 ,3 7 -1 7 ,6 0  =
3 , 7 7  w ith  th e  f i r s t  number b e in g  th e  mean f o r  th e  p i c t o r ­
i a l  mode. At th e  tw e l f th  g ra d e  l e v e l ,  p i c t u r e s  w ere 
b e t t e r  s t im u lu s  te rm s th a n  w ords f o r  b o th  b o y s  and g i r l s  
a t  th e  . 0 5  l e v e l  o f  s i g n i f i c a n c e .
A n a ly s is  o f  S tu d e n ts  D iv id e d  b y  Readinpr L e v e l 
The t h i r d  q u e s t io n  to  b e  answ ered  by  th e  s tu d y  
was* D id th e  l e a r n e r 's  r e a d in g  l e v e l  e f f e c t  th e  l e a r n in g  
o f  p a i r e d - a s s o c i a t e s  when th e y  w ere p r e s e n te d  b y  th e  
p i c t o r i a l  mode v e r s u s  th e  v e r b a l  mode? I n  o r d e r  to  a n s ­
w er t h i s  q u e s t io n  s tu d e n ts  a t  e ach  o f  th e  t h r e e  g rad e  
l e v e l s  w ere d iv id e d  i n t o  two g ro u p s  a c c o rd in g  to  r e a d in g  
l e v e l  a s  shown by t h e i r  l a t e s t  Iow a R ead ing  T e s t ,  Those 
who w ere a t  o r  below  g ra d e  l e v e l  a t  th e  tim e  th e y  to o k  
t h e i r  t e s t  w ere p u t  i n t o  th e  low  g ro u p  w h ile  th o s e  who 
w ere above g ra d e  l e v e l  w ere p u t  i n t o  th e  h ig h  g ro u p . I t  
was n e c e s s a ry  to  random ly  r e j e c t  s t u d e n t s '  d a t a  c a rd s  
th ro u g h  u s e  o f  a  t a b l e  o f  random  num bers i n  o r d e r  to  have
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e q u a l  Ns f o r  h ig h  and low  fe e d in g  l e v e l s  a t  each  o f  th e  
t h r e e  g ra d e  l e v e l s .
T ab le  9 shows th e  means o f  s tu d e n ts  a t  g ra d e  t h r e e ,  
d iv id e d  in to  a  h ig h  and low  re a d in g  g ro u p , f o r  th e  two 
modes o f  p r e s e n t a t i o n .
T ab le  9
MEANS FOR GRADE THREE DIVIDED BY READING LEVEL
H eading  L ev e l P ic tu r e s Words Mean
Low 5 .9 3 2 .0 2 3 .9 7
H igh 9 .1 7 4 .3 9 6 .7 8
MEAN 7 .5 5 3 .2 0 5 .3 7
T ab le  10 shows th e  summary o f  a n a l y s i s  o f " v a r ia n c e  
f o r  th e  t h i r d  g ra d e  s tu d e n ts  d iv id e d  i n t o  a  h ig h  and  low  
r e a d in g  g ro u p . T h is  summary showed a  s i g n i f i c a n t  
d i f f e r e n c e  b e tw een  th e  modes o f  p r e s e n t a t i o n  a t  .001  
l e v e l ,  and b e tw een  th e  r e a d in g  l e v e l s  a t  .01  l e v e l ,  b u t  
no s i g n i f i c a n t  i n t e r a c t i o n  betw een  th e  mode and  th e  
r e a d in g  l e v e l .
47
T a b lo  10
ANALYSIS OP VARIANCE FOH THIRD GRADE DIVIDED BY READING LEVEL
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u ares
D egrees
o f
Freedom
Mean
S q u a re s F S lg .
Mode 7 7 2 .7 8 1 7 7 2 .7 8 1 0 9 . 9 2 .001
S u b je c t 1787 .56 40 4 4 . 6 9
R eading 3 2 2 .5 6 1 3 2 2 .5 6 8 .0 2 .01
Mode X s u b je c t 2 8 1 .2 2 40 7 . 0 3
Mode X r e a d in g 7 .9 0 1 7 .9 0 1 . 2 5 NS
S ub j X r e a d in g  1 6 0 8 .43 40 4 0 .2 1
Mode X s u b j
X r e a d in g 2 5 2 .0 9 40 6 .3 0
TOTAL 5 0 3 2 .5 4  16 3
F = ®^modes /  ®®nsodes x  s u b je c t s  d f .  l / 4 o
F = “ ^ re a d in g  / “ ^ s u b je c t s  x  r e a d in g  d f .  l / 4 0
F = “ ®modes x r e a d in g  /  “ ®modes x r e a d in g  x  s u b j e c t s
d f .  1 /40
The t e s t  o f  th e  s i g n i f i c a n c e  b e tw een  th e  m eans a t
th e  . 0 5  l e v e l  f o r  th e  modes was d  = 1.9& \  -  1 . 1 5 V
The d i f f e r e n c e  betw een  m eans f o r  th e  low  r e a d in g  l e v e l  
g ro u p  was 5 .9 3 -2 .0 2  = 3 .0 1  w ith  th e  f i r s t  num ber b e in g  
th e  mean f o r  th e  p i c t o r i a l  mode. The d i f f e r e n c e  b e tw een  
t h e  means f o r  th e  h ig h  r e a d in g  l e v e l  g ro u p  was 9 * 1 7 -4 .3 9  =
4 . 7 8  w ith  t h e  f i r s t  number b e in g  th e  mean f o r  th e  p i c ­
t o r i a l  m ode. At th e  t h i r d  g ra d e  l e v e l  p i c t u r e s  w ere 
b e t t e r  s t im u lu s  te rm s th a n  w ords f o r  b o th  h ig h  and  low  
l e v e l  r e a d e r s  a t  th e  .0 5  l e v e l  o f  s i g n i f i c a n c e .
k8
The t e s t  o f  th e  s i g n i f i can ce  b e tw een means f o r  th e  
r e a d in g  l e v e l s  was d 1 .9 6  ^  _ 2 .? ^ .  The
d i f f e r e n c e  b e tw een  means f o r  th e  h ig h  g ro u p  was 6 . 78 - 3 . 9 7  
2 .8 1  w hich  showed t h a t  a t  th e  t h i r d  g ra d e  l e v e l ,  th e  
h ig h  r e a d in g  g roup  d id  b e t t e r  th a n  th e  low  re a d in g  g ro u p  
a t  th e  . 0 5  l e v e l  o f  s i g n i f i c a n c e .
T ab le  11 shows th e  means o f  s tu d e n t s  a t  g ra d e  e i g h t ,  
d iv id e d  i n t o  a  h ig h  and  low  re a d in g  g ro u p , f o r  th e  two 
modes o f  p r e s e n t a t i o n .
T a b le  11
MSANS FOR GRADE EIGHT DIVIDED BY READING LEVEL
R ead ing  L e v e l P i c t u r e s Words Mean
Low 1 2 .3 9 7 . 6 9 1 0 .0 4
H igh 1 9 .4 9 1 6 .3 9 1 7 . 9 4
MEAN 1 5 . 9 4 1 2 .0 4 1 3 .9 9
The summary o f  th e  a n a l y s i s  o f  v a r ia n c e  f o r  th e  
e ig h th  g ra d e  s tu d e n ts  d iv id e d  by r e a d in g  l e v e l  i s  shown 
i n  T ab le  1 2 . I t  showed a  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  
modes a t  .0 0 1  l e v e l ,  and b e tw een  r e a d in g  l e v e l s  a t  .0 0 1  
l e v e l ,  b u t  no s i g n i f i c a n t  i n t e r a c t i o n  b e tw een  mode and  
r e a d in g  l e v e l .
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T a b le  12
ANALYSIS OF VARIANCE FOH EIGHTH GRADE 
DIVIDED 3Y READING LEVEL
S o u rc e  o f  
V a r ia t io n
Sums o f  
S q u a re s
D egrees
o f
Freedom
Mean
S q u a res F S ig .
Mode 7 4 4 .5 1 1 7 4 4 .5 1 9 4 . 3 6 .001
S u b je c t 5 0 7 5 .9 7 48 1 0 5 . 7 4
R ead ing 3 0 5 6 .5 1 1 3 0 5 6 .5 1 2 9 . 3 7 .001
Mode X s u b je c t 3 7 8 .4 8 48 7 . 8 9
Mode X r e a d in g 3 1 .0 4 1 3 1 .0 4 1 . 6 3 .2 5
S u b je c t  X r e a d 4 9 9 4 .4 7 48 1 0 4 .0 5
Mode X s u b je c t
X r e a d in g 9 1 4 .9 5 48 1 9 .0 6
TOTAL 1 5 1 9 5 .9 3 195
P ss “ ®modes /  ®®inodes x s u b je c t s  
F = “ ^ re a d in g  /  “ ^ s u b je c t s  x  r e a d in g
d f .  1 /4 8  
d f .  1 /4 8
ms.modes X r e a d in g  /  °®modes x  s u b je c t s  x  r e a d in g
d f .  1 /4 8
The t e s t  f o r  th e  s ig n i f i c a n c e  o f  th e  d i f f e r e n c e  
b e tw e en  th e  means a t  t h e  . 0 5  l e v e l  f o r  th e  modes was 
d  = 1 . 9 6  . 1 1 .  The d i f f e r e n c e  b e tw een  th e
m eans f o r  th e  low  r e a d in g  l e v e l  g ro u p  was 1 2 .3 9 -7 .6 9  =
4 , 7 0  w ith  th e  f i r s t  num ber b e in g  th e  mean f o r  th e  p i c ­
t o r i a l  mode. The d i f f é r e n c e  b e tw een  th e  means f o r  t h e  
h ig h  r e a d in g  l e v e l  g ro u p  was 1 9 * 4 9 -1 6 .3 9  = 3*10 w ith  th e  
f i r s t  num ber b e in g  th e  mean f o r  th e  p i c t o r i a l  mode. At 
t h e  e ig h th  g ra d e  l e v e l  b o th  h ig h  and  low  re a d in g  l e v e l  
g ro u p s  d id  s i g n i f i c a n t l y  b e t t e r  a t  th e  .0 5  l e v e l  when th e  
p i c t o r i a l  mode o f  p r e s e n t a t i o n  was u s e d .
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A t e s t  o f  th e  s ig n i f i c a n c e  o f  th e  d i f f e r e n c e  
b e tw een  th e  h ig h  and low  re a d in g  g ro u p  was shown by
d  s  1 , 9 6  = 4 .0 4 .  T h is  d i f f e r e n c e  was t e s t e d
by  s u b t r a c t i n g  1 7 ,9 4 -1 0 .0 4 = : 7 .9 0  w hich  showed t h a t  th e  
h ig h  r e a d in g  g ro u p  d id  s i g n i f i c a n t l y  b e t t e r  a t  th e  .0 5  
l e v e l  th a n  th e  low  r e a d in g  g roup  on th e  p a i r e d - a s s o c i a t e  
t e s t  a t  t h e  e ig h th  g ra d e  l e v e l .
The s i g n i f i c a n c e  o f  th e  I n t e r a c t i o n  b e tw een  mode 
and r e a d in g  l e v e l  was n o t  h ig h  enough to  t e s t  w ith  a  t  
t e s t .
T a b le  13 shows th e  means f o r  s tu d e n ts  a t  g ra d e  tw e lv e , 
d iv id e d  I n to  a  h ig h  and low  r e a d in g  g ro u p , f o r  t h e  two 
modes o f  p r e s e n t a t i o n .
T a b le  13
KEANS FOR GRADE T'.iSLVS DIVIDED BY READING LEVEL
R ead ing  L e v e l P ic tu r e s Words Mean
Low 2 0 .0 0 1 4 .3 7 1 7 . 1 8
H igh 2 1 . 8 9 1 9 -9 7 2 0 . 9 3
KEAN 2 0 . 9 4 1 7 .1 7 1 9 . 0 5
The summary o f  t h e  a n a ly s i s  o f  v a r ia n c e  f o r  t h e  
t w e l f t h  g ra d e  d iv id e d  by  r e a d in g  l e v e l  i s  shown I n  T ab le  
l 4 .  I t  showed a  s i g n i f i c a n t  d i f f e r e n c e  betw een  modes a t  
,001  l e v e l ,  and  a  s i g n i f i c a n t  I n t e r a c t i o n  b e tw een  modes 
and  r e a d in g  l e v e l s  a t  ,001 l e v e l .  A lth o u g h  th e  d i f f e r e n c e
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b e tw een  meaiïs f o r  r e a d in g  l e v e l s  was n o t  s i g n i f i c a n t  a t  
th e  ,0 5  l e v e l  a  t  t e s t  was p e rfo rm ed  on  th e  d i f f e r e n c e  
b e tw een  means to  show w hich r e a d in g  l e v e l  g r o u p 's  means 
r e s u l t e d  i n  t h i s  l a c k  o f  s i g n i f i c a n c e .
T a b le  l 4
ANALYSIS OF VARIANCE FOR rrfSLFTH GRADE 
DIVIDED BY HEADING LEVEL
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a re s
D egrees
o f
Freedom
Mean
S q u a re s F S ig .
Mode 541 .90 1 5 4 1 .9 0 3 9 .4 7 .001
S u b je c t 3723.21 37 1 0 0 .6 3
H eading 5 3 4 .3 7 1 5 3 4 .3 8 4 .0 6 .10
Mode X s u b je c t 5 0 7 .8 5 37 1 3 .7 3
Mode X r e a d in g 1 3 0 .8 0 1 1 3 0 .8 0 1 4 .3 2 .001
S u b je c t  X r e a d 4 8 6 4 .3 5 37 1 3 1 .4 7
Mode X s u b je c t
X r e a d in g 3 3 7 .9 5 37 9 .1 3
TOTAL 10640. 151
F = °®modes /  “ “modes x s u b je c t s  
?  = “ ^ re a d in g  /  s u b je c t s  x  r e a d in g
ms d f .  1 /3 7  
d f .  1 /3 7
P = ^^modes x r e a d in g  /  “ ®modes x  s u b je c t s  x  r e a d in g
d f .  1 /3 7
The t e s t  o f  th e  s ig n i f i c a n c e  a t  th e  .0 5  l e v e l  o f  th e  
d i f f e r e n c e  betw een  t h e means f o r  th e  modes was 
d =s 1 . 9 6  \ [  = 1 .6 8 . The d i f f e r e n c e  b e tw een  th e
means f o r  th e  low  r e a d in g  l e v e l  g ro u p  was 2 0 .0 0 -1 4 .3 7  = 
5 .6 3  w ith  th e  f i r s t  num ber b e in g  th e  mean f o r  t h e  p i c ­
t o r i a l  p r e s e n t a t i o n .  The d i f f e r e n c e  betw een  m eans f o r  th e
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h ig h  r e a d in g  l e v e l  g roup  was 2 1 . 89 - 1 9 . 9 7  = I .9 2  w ith  th e  
f i r s t  num ber b e in g  th e  mean f o r  th e  p i c t o r i a l  p r e s e n ta t i o n .  
B o th  h ig h  and  lo w  g ro u p s  d id  s i g n i f i c a n t l y  b e t t e r  when 
th e  p i c t o r i a l  mode o f  p r e s e n t a t i o n  was u s e d .
The t e s t  o f  th e  s ig n i f i c a n c e  a t  th e  .0 5  l e v e l  o f  th e  
d i f f e r e n c e  b e tw een  t h e means f o r  th e  h ig h  and low  r e a d in g  
g ro u p s  was d = 1 .9 6  ^  = 5 .3 1 .  The d i f f e r e n c e
b e tw een  th e  means was 2 0 . 93 - 1 7 . 1 8  = 3 .7 5  show ing no 
s i g n i f i c a n c e  t  b e tw een  th e  two g ro u p  means a t  th e  . 0 5  
l e v e l .  However, th e  d i f f e r e n c e  b e tw een  h ig h  and low  
r e a d in g  l e v e l  g ro u p s  on th e  v e r b a l  mode was 1 9 .9 7 -1 ^ .3 7  = 
5 .6 0  w hich was a  s i g n i f i c a n t  d i f f e r e n c e  a t  . 0 5  l e v e l ,  
w h ile  th e  d i f f e r e n c e  betw een  h ig h  and  low  re a d in g  l e v e l  
g ro u p s  f o r  p i c t o r i a l  mode was 2 1 . 89 - 2 0 .0 0  = I . 8 9  w hich 
was n o t  a  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  . 0 5  l e v e l .
The t e s t  o f  th e  s ig n i f i c a n c e  o f  th e  i n t e r a c t i o n  
b e tw een  th e  means f o r  mode and r e a d in g  l e v e l  was 
d s  1 .9 6  \ | ~ ^ 7 "^^ -  1 . 3 7 . The d i f f e r e n c e  was t e s t e d
by s u b t r a c t in g  ( 2 0 .0 0 - 1 ^ .3 7 ) - ( 2 1 .8 9 - 1 9 ,9 7 ) = 3 .71  w hich 
was s i g n i f i c a n t  a t  th e  . 0 5  l e v e l .
A n a ly s is  o f  S tu d e n ts  D iv id ed  by  A chievem ent L ev e l 
The f o u r th  q u e s t io n  to  b e  answ ered  by th e  s tu d y  
was I Did th e  l e a r n e r *  s  l e v e l  o f  a c h iev e m en t, a s  m easured  
by  th e  C a l i f o r n i a  M en ta l M a tu r i ty  T e s t  o r  i t s  e q u iv a le n t ,  
e f f e c t  th e  l e a r n in g  o f  p a i r e d - a s s o c i a t e s  when th e y  w ere
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p r e s e n te d  by th e  p i c t o r i a l  node v e r s u s  t h e  v e r b a l  mode?
I n  o r d e r  to  answ er t h i s  q u e s t io n  s tu d e n t s  a t  each  o f  th e  
t h r e e  g ra d e  l e v e l s  w ere d iv id e d  in to  two g ro u p s  a c c o rd in g  
t o  ach iev em en t l e v e l  a s  shown by an  IQ  s c o re  on  th e  
C a l i f o r n i a  M en ta l K a tu r i ty  T e s t  o r  th e  H ennon-IIelson  
T e s t  o f  M en ta l A b i l i t y . They w ere d iv id e d  i n t o  two g ro u p s  
a t  each  g ra d e  l e v e l  w ith  t h e  low  g ro u p  b e in g  th o s e  w ith  
a n  IQ  s c o re  o f  110 o r  l e s s  and th e  h ig h  g ro u p  b e in g  th o s e  
s tu d e n ts  w ith  a n  IQ  s c o re  g r e a t e r  th a n  110 . I t  was 
n e c e s s a ry  to  random ly r e j e c t  s t u d e n t 's  d a t a  c a r d s  co n ­
t a i n i n g  t h e i r  s c o re  th ro u g h  u se  o f  a  t a b l e  o f  random 
num bers i n  o r d e r  to  have  e q u a l Ns f o r  h ig h  and  low  
ach iev em en t g ro u p s  a t  each  o f  th e  t h r e e  g ra d e  l e v e l s .
T ab le  15 show s th e  m eans f o r  s tu d e n t s  a t  g ra d e  t h r e e ,  
d iv id e d  in to  h ig h  and low  ac h iev em en t g ro u p s , f o r  th e  
two modes o f  p r e s e n t a t i o n .
T a b le  15
KEANS FOR GRADE THREE DIVIDSD BY ACHISVEKENT LEVEL
A chievem ent L ev e l P i c t u r e s Words Mean
110 o r  below 6 .4 8 2 .3 4 4 . 4 l
Above 110 8 .5 5 3 .5 5 6 .0 5
MEAN 7 .5 1 2 .9 4 5 .2 3
The summary o f  th e  a n a l y s i s  o f  v a r ia n c e  f o r  th e  t h i r d  
g ra d e  s tu d e n ts  d iv id e d  by ach iev e m en t l e v e l  i s  shoivn i n
5 ^
T a b le  l 6 .  T h is  t a b l e  showed a  s i g n i f i c a n t  d i f f e r e n c e  a t  
th e  .001 l e v e l  b e tw een  t h e  means f o r  modes b u t  no s i g ­
n i f i c a n t  d i f f e r e n c e  b e tw een  th e  m eans f o r  ach iev em en t 
le v e ls #  and  no s i g n i f i c a n t  i n t e r a c t i o n  betw een  th e  m eans 
f o r  modes and  ac h iev e m en t l e v e l s .
T a b le  l 6
ANALYSIS OP VARIANCB FOH THIRD GRADS DIVIDED BY ACHIEVEMENT
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a re s
D egrees
o f
Freedom
Mean
S q u a res P S ig .
Mode 6 0 5 .3 9 1 6 0 5 .3 9 9 9 .2 4 .001
S u b je c t 8 2 7 .9 6 28 2 9 . 5 7
A chievem ent L ev e l 7 7 .8 0 1 7 7 .8 0 2 .1 2 NS
Mode X s u b je c t 1 7 0 .8 6 28 6 .1 0
• 6 5Mode X Achievem 5 .3 9 1 5 .3 9 NS
S u b je c t  X A chiev 1 0 2 9 .4 5 28 3 6 .7 6
Mode X s u b je c t
2 3 1 .8 6X ach iev em en t 28 8 .2 8
TOTAL 2948 .71 115
F » ®®modes /  ™^modes x s u b je c t s d f .  1 /2 8
F = ^ ^ ach iev em en t /  *“**achievement x s u b je c t s  d f .  1 /2 8ms
?  ss “ ®modes x  ac h iev e m en t /  “ “modes x  ach iev em en tms.
X s u b je c t s d f .  1 /2 8
S in c e  th e  d e g re e s  o f  freedom  f o r  th e  t  t e s t  was 2 8 , 
t h e  t e s t  f o r  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  .0 5  l e v e l  
b e tw een  th e  means f o r  modes was d = 2 . 0 5  \ |  = 1.35«
The d i f f e r e n c e  betw een  th e  means f o r  th e  low  ach iev em en t 
g ro u p  was 6 .4 8 - 2 .3 4  = 4 , l 4  w ith  th e  p i c t o r i a l  mode b e in g  
th e  f i r s t  s c o r e .  The d i f f e r e n c e  b e tw een  th e  means f o r  th e
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n ea n s  f o r  th e  h ig h  ac h iev em en t g roup  was 8 .5 5 -3 * 5 5  « 5*00 
w ith  t h e  p i c t o r i a l  mode b e in g  th e  f i r s t  s c o r e .  At th e  
t h i r d  g ra d e  l e v e l  b o th  h ig h  and low  a c h iev em en t l e v e l  
g ro u p s  d id  s i g n i f i c a n t l y  b e t t e r  a t  . 0 5  l e v e l  when th e  
p i c t o r i a l  mode o f  p r e s e n t a t i o n  was u s e d .
T a b le  17 shows th e  means f o r  s tu d e n ts  a t  g ra d e  
e i g h t ,  d iv id e d  I n to  h ig h  and  low  ach iev em en t g ro u p s , f o r  
th e  two modes o f  p r e s e n t a t i o n .
T a b le  17
HSAÏÎS FOR GRADS SIGHT DIVIDED BY ACHISV134EIÎT LEVEL
A chievem ent L ev e l P i c t u r e s l/o rd s Mean
110 o r  b e lo w 1 1 .9 1 8 .0 4 9*97
Above 110 2 0 .7 3 1 6 .5 8 1 8 .6 5
MEAN 1 6 .3 2 1 2 .3 1
The summary o f  th e  a n a l y s i s  o f  v a r ia n c e  f o r  t h e  
e ig h th  g ra d e  s tu d e n ts  d iv id e d  by ach iev em en t l e v e l  I s  
shoT-m I n  T a b le  l 8 .  T h is  t a b l e  showed a  s i g n i f i c a n t  
d i f f e r e n c e  b e tw een  th e  means f o r  modes and b e tw een  th e  
means f o r  modes and  ach iev em en t l e v e l s .
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T a b le  l 8
AlfALYSIS OP variance FOR EIGHTH GRADE 
DIVIDED BY ACHIEVEMENT
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a re s
D eg rees
o f
Freedom
Mean
S q u a re s F S ig ,
Mode 724 .01 1 7 2 4 .01 5 0 .1 7 .001
S u b je c t 4 9 4 2 .6 8 44 1 1 2 . 3 3
A chievem ent 3 3 8 8 .6 7 1 3 3 8 8 .6 7 4 4 ,8 3 .001
Mode X s u b je c t 6 3 4 .7 4 44 1 4 .4 3
Mode X a c h ie v e . 9 4 1 . 9 4 .0 7 NS
S u b j X a c h ie v e 3 3 2 6 .0 6 44 7 5 .5 9
Mode X s u b j x
ach iev e m en t 5 5 5 .8 1 44 1 2 . 6 3
TOTAL 13572 .91 179 #
Q8_F a  “ "modes /  ™®modes x s u b j e c t s  
F = ^ ^ a c h iev e m en t /  “ ^ ach iev em en t x  s u b je c t s  d f ,  1 /4 4  
F = “ ® achievem ent x  modes /  “ ® achievem ent x modes x
d f .  1 /4 4
s u b je c t s d f .  1 /4 4
S in c e  th e  d e g re e s  o f  freedom  f o r  th e  t  t e s t  was 44  
th e  t e s t  o f  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  . 0 5  l e v e l  b e tw e en  
t h e  means f o r  t h e  modes was d  = l * 9 6 \ j  1 .58*
The d i f f e r e n c e  b e tw een  th e  m eans f o r  t h e  low  ach iev em en t 
g ro u p  was 1 1 .9 1 -8 .0 4  = 3 .8 7 , The d i f f e r e n c e  betw een  th e  
m eans f o r  th e  h ig h  ach iev em en t g roup  was 2 0 ,7 3 -1 6 ,5 8  =
4 ,1 5  w ith  th e  p i c t o r i a l  mode b e in g  th e  f i r s t  s c o re  i n  ea ch  
e q u a t io n .  A t th e  e ig h th  g ra d e  l e v e l  b o th  h ig h  and  low  
ac h ie v e m en t l e v e l  g ro u p s  d id  s i g n i f i c a n t l y  b e t t e r  a t  .0 5  
l e v e l  when th e  p i c t o r i a l  mode o f  p r e s e n t a t i o n  was u s e d .
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The t e s t  o f  t h e  s ig n i f i c a n c e  o f  th e  d i f f e r e n c e  b e ­
tw een  th e  means  f o r  th e  h ig h  and  low  ach iev em en t l e v e l s  
was d  = 1»96 ^  = 3*63# The d i f f e r e n c e  b e tw een
th e  m eans was l8 .6 5 -9 .9 7  = 8 ,6 8 , w hich showed t h a t  a t  
e ig h th  g ra d e  l e v e l  th e  h ig h  ac h iev e m en t g ro u p  d id  b e t t e r  
th a n  th e  low  ac h iev em en t g roup  a t  th e  .0 5  l e v e l  o f  
s i g n i f i c a n c e .
T a b le  19 show s th e  means f o r  s tu d e n ts  a t  g ra d e  
tw e lv e , d iv id e d  i n t o  h ig h  and  low  ach iev em en t g ro u p s , 
f o r  two modes o f  p r e s e n t a t i o n .
T ab le  19 -
MSANS FOR GRADE TlfELVE DIVIDED B Ï ACHIEVEMENT LEVEL
A chievem ent L e v e l P ic tu r e s Words ■ Kean
110 o r  below 20.14 14.19 17.16
Above 110 21.14 18.62 19.88
MEAN 20.64 l6 .4 o 18.52
The summary o f  th e  a n a ly s i s  o f  v a r ia n c e  f o r  th e  
t w e l f t h  g ra d e  s tu d e n t s  by ach iev em en t l e v e l  I s  shown I n  
T a b le  2 0 . T h is  t a b l e  showed a  s i g n i f i c a n t  d i f f e r e n c e  a t  
th e  ,0 0 1  l e v e l  b e tw een  th e  means f o r  modes and  a  s i g n i f i ­
c a n t  i n t e r a c t i o n  a t  . 0 5  l e v e l  b e tw een  th e  modes and 
ac h ie v e m en t l e v e l s ,  b u t  d id  n o t  show a  s i g n i f i c a n t  
d i f f e r e n c e  b etw een  ach iev em en t l e v e l s .
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T a b le  20
ANALYSIS OP VARIANCE FOR TWELFTH GRADE 
DIVIDED BY achievement LEVEL
S o u rce  o f  
V a r ia t io n
Sums o f  
S q u a res
D egrees
o f
Freedom
Mean
S q u a re s F S ig .
Mode 377 .19 i 3 7 7 .19 2 8 .5 3 .0 0 1
S u b je c t 2 9 8 5 .4 5 20 1 4 9 ,2 7
A chievem ent 154 .71 1 15 4 .71 2 .7 1 NS
Mode X s u b je c t 264 .31 20 1 3 .2 2
Mode X a c h ie v e 6 1 .7 1 1 6 1 .7 1 5 .5 1 . 0 5
S u b je c t  X a c h ie  1139*79 20 5 6 .9 9
Mode X s u b j  x
ac h iev e m en t 2 2 3 .7 9 20 1 1 .1 9
TOTAL 5 2 0 6 .9 5 83
P = “ ®mode /  °®mode x s u b je c t s d f . 1 /2 0
I
F
ms^ achievement /  su b jects  x  achievement d f , 1/20
®®mode X achievement /
X su b jects
mode X ach iev em en t
d f .  1 /2 0
The d e g re e s  o f  freedom  f o r  t h e  t  t e s t  was 20, 
t h e r e f o r e ,  th e  t e s t  o f  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  ,0 5  
l e v e l  b e tw een  th e  means f o r  t h e  modes was com puted 
d  = 2 ,0 9  = 3 ,4 o . The d i f f e r e n c e  b e tw een  th e
means f o r  t h e  low  ac h iev em en t g ro u p  was 2 0 # l4 - l4 ,1 9  = 5*95 
w ith  t h e  f i r s t  s c o re  b e in g  t h a t  f o r  th e  p i c t o r i a l  mode o f  
p r e s e n t a t i o n .  The d i f f e r e n c e  b etw een  th e  means f o r  th e  
h ig h  ach iev em en t g ro u p  was 21 ,14-18 ,62  = 2 ,52  w ith  th e  
f i r s t  s c o re  b e in g  t h a t  f o r  t h e  p i c t o r i a l  mode o f  p r e s e n -
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t a t l o n .  A t th e  tw e l f th  g ra d e  l e v e l  th e  mean f o r  th e
p i c t o r i a l  mode was s i g n i f i c a n t l y  h ig h e r  th a n  th e  mean f o r
th e  v e r b a l  mode f o r  th e  low  ach iev em en t g ro u p , b u t  n o t
s i g n i f i c a n t l y  h ig h e r  f o r  th e  h ig h  ac h ie v e m en t g roup  a t
th e  .0 5  l e v e l  o f  s ig n i f i c a n c e .
The t e s t  o f  th e  s i g n i f i c a n c e  o f  th e  i n t e r a c t i o n
b e tw e en  th e  m eans f o r  th e  mode and  ac h iev em en t l e v e l  was 
X I    03^------------
d =s 2 ,0 9  ^  ^“^ 0 *'^  = 2 .2 2 .  The d i f f e r e n c e  betw een
m eans was t e s t e d  by  s u b t r a c t in g  (2(^14-1 f » .1 9 ) - (2 1 .1 4 -1 8 .6 2 )  
= 3 . 4 3 ,  The i n t e r a c t i o n  b e tw e en  th e  m eans f o r  th e  mode 
an d  ac h iev e m en t l e v e l  was s i g n i f i c a n t  a t  t h e  .0 5  l e v e l .
Summary .
A n a ly s is  o f  th e  d a ta  showed a  s i g n i f i c a n t  d i f f e r e n c e  
i n  f a v o r  o f  th e  p i c t o r i a l  p r e s e n t a t i o n  f o r  a l l  g ro u p in g s  
o f  t h e  d a t a  w ith  th e  e x c e p tio n  o f  th e  h ig h  l e v e l  o f  
a c h ie v e m e n t g ro u p  a t  g rad e  tw e lv e . The h ig h  l e v e l  o f  
a c h ie v e m en t g ro u p  a t  g rad e  tw e lv e  showed no s i g n i f i c a n t  
d i f f e r e n c e  i n  th e  means o f  th e  p i c t o r i a l  and  v e r b a l  p r e ­
s e n t a t i o n s  o f  th e  p a i r e d - a s s o c i a t e  t e s t .
S i g n i f i c a n t l y  h ig h e r  m eans on  th e  p a i r e d - a s s o c i a t e  
t e s t  w ere made by  th e  tw e l f th  g ra d e  th a n  th o s e  o f  th e  
e ig h th  g r a d e ,  b o th  o f  w hich w ere h ig h e r  th a n  th e  means o f  
t h e  t h i r d  g r a d e .  T here  was no s t a t i s t i c a l l y  s i g n i f i c a n t
d i f f e r e n c e  b e tw een  th e  means o f  s c o re s  b e tw e en  s e x e s .
The h ig h  r e a d in g  l e v e l  g roup  was s t a t i s t i c a l l y  s u p e r io r
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t o  th e  low  r e a d in g  g ro u p  a t  g ra d e s  t h r e e  and e ig h t  b u t  
n o t  a t  g ra d e  tw e lv e . The h ig h  a o h ie v e n e n t l e v e l  d id  
s t a t i s t i c a l l y  s u p e r io r  to  th e  low  ac h iev e m e n t l e v e l  
g ro u p  a t  th e  t h i r d  and  e ig h th  g ra d e , b u t  n o t  a t  th e  
t w e l f t h  g ra d e  l e v e l .
The o n ly  s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  was 
b e tw een  modes and  r e a d in g ,  and b e tw een  modes and  a c h ie v e ­
m ent a t  th e  tw e l f th  g ra d e  l e v e l .  A s l i g h t  i n t e r a c t i o n  
was fo u n d  b etw een  mode an d  sex  and  b e tw een  mode and  r e a d ­
in g  l e v e l  a t  th e  e ig h th  g ra d e , b u t  i t  was n o t  s t a t i s t i ­
c a l l y  s i g n i f i c a n t  a t  th e  . 0 5  l e v e l .
C o n c lu s io n s  and  recom m endations a r e  i n  C h a p te r  V.
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS
The p rob lem  o f  t h i s  s tu d y  was to  d is c o v e r  th e  
e f f e c t  o f  s e l e c t e d  l e a r n e r  c h a r a c t e r i s t i c s  on th e  mode 
o f  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e  l e a r n in g  ta sk s#
The two modes o f  p r e s e n t a t i o n  w ere th e  p i c t o r i a l  mode 
an d  th e  v e r b a l  mode, w h ile  th e  s e l e c te d  l e a r n e r  c h a ra c ­
t e r i s t i c s  w ere g ra d e  l e v e l ,  s e x , r e a d in g  l e v e l ,  and
ac h iev e m en t l e v e l  a s  d e f in e d  i n  th e  study#  Pour m ain 
h y p o th e s e s  w ere s e t  u p , each  h a v in g  th r e e  s u b -h y p o th e s e s , 
t o  t e s t  th e  e f f e c t  o f  th e  s e l e c t e d  l e a r n e r  c h a r a c t e r i s t i c s  
on  th e  mode o f  p r e s e n ta t io n #  The fo llo v /in g  s e c t io n  con ­
t a i n s  th e  f in d in g s  f o r  each  o f  th e  h y p o th eses#
F in d in g s
H y p o th e s is  1 .  s t a t e d i  T here  i s  no s t a t i s t i c a l l y  s i g n i f ­
i c a n t  d i f f e r e n c e  b e tw een  s tu d e n t s " a t  s e l e c t e d
g ra d e  l e v e l s  i n  th e  r a t e  o f  l e a r n in g  o f  p a i r e d -
a s s o c i a t e s  when th e y  a r e  p r e s e n te d  by th e  
v e r b a l  mode v e r s u s  th e  p i c t o r i a l  mode# 
H y p o th e s is  l a .  s t a t e d i  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f ­
i c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t
6 l
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r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  f o r  
s tu d e n ts  a t  th e  t h i r d  g ra d e  l e v e l .
H y p o th e s is  l b .  s t a t e d i  T h ere  I s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  In  th e  num ber o f  c o r r e c t  
re s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  f o r  
s tu d e n ts  a t  th e  e ig h th  g ra d e  l e v e l .
H y p o th e s is  I c .  s t a t e d i  T h ere  I s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  In  th e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  f o r  
s tu d e n ts  a t  th e  tw e l f th  g ra d e  l e v e l .
The s t a t i s t i c a l  t r e a tm e n t  o f  th e  d a t a  I n  C h a p te r  IV 
showed t h a t  s u b je c t s  a t  t h i r d ,  e ig h th ,  and  tw e l f th  g ra d e  
l e v e l s  I n  th e  sam ple d i s t r i b u t i o n  had a  s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  b e tw een  means w hich  was h ig h e r  f o r  
th e  p i c t o r i a l  mode th a n  f o r  th e  v e r b a l  mode. T h e re fo re , 
h y p o th e s is  l a ,  t h a t  t h e r e  was no s t a t i s t i c a l  d i f f e r e n c e  In  
th e  number o f  c o r r e c t  r e s p o n s e s  to  a  v e r b a l  v s  a  p i c t o r i a l  
p r e s e n t a t i o n  a t  th e  t h i r d  g ra d e  l e v e l  was r e j e c t e d  a t  th e - 
,0 5  l e v e l  o f  s ig n i f i c a n c e .  The h y p o th e s is  l b ,  t h a t  t h e r e  
was no s t a t i s t i c a l  d i f f e r e n c e  In  th e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e rb a l  v s  a  p i c t o r i a l  p r e s e n t a t i o n  a t  th e  
e ig h th  g ra d e  l e v e l  was r e j e c t e d  a t  th e  . 0 5  l e v e l  o f  s i g ­
n i f i c a n c e ,  an d  h y p o th e s is  I c ,  t h a t  t h e r e  was no s t a t i s t i c a l
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d i f f e r e n c e  In  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  v e rb a l  
v s  a  p i c t o r i a l  p r e s e n t a t i o n  a t  th e  tw e l f th  g ra d e  l e v e l  
was r e j e c t e d  a t  th e  , 0 5  l e v e l  o f  s i g n i f i c a n c e .
H owever, s in c e  th e  i n t e r a c t i o n  b e tw een  th e  means f o r  
g ra d e  l e v e l  and mode was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  
and  d id  n o t  show t h a t  s u b je c t s  a t  o n e  g ra d e  l e v e l  c o u ld  
l e a r n  b e t t e r  from  th e  p i c t o r i a l  mode w h ile  s u b je c t s  a t  
a n o th e r  g ra d e  l e v e l  c o u ld  l e a m  j u s t  a s  w e ll  a s  o r  b e t t e r  
from  th e  v e r b a l  mode o f  p r e s e n t a t i o n ,  th e  m ain h y p o th e s is  
1 was a c c e p te d .
The h y p o th e s is  t h a t  g ra d e  l e v e l  d o es  n o t  make a  
s i g n i f i c a n t  d i f f e r e n c e  b e tw een  th e  l e a r n i n g  by  th e  two 
modes o f  p r e s e n t a t i o n  was a c c e p te d  b e c a u s e  th e  s u b je c t s  
a t  a l l  g ra d e  l e v e l s  le a r n e d  s i g n i f i c a n t l y  b e t t e r  th ro u g h  
u s e  o f  th e  p i c t o r i a l  mode o f  p r e s e n t a t i o n .  G rade l e v e l  
d id  n o t  e f f e c t  th e  mode o f  p r e s e n t a t i o n  o f  th e  p a i r e d -  
a s s o c i a t e  l e a r n in g  ta s k  f o r  th e  s u b j e c t s  i n  th e  a u t h o r 's  
s tu d y . Lack o f  i n t e r a c t i o n  b e tw een  th e  mode and g ra d e  
l e v e l  s u g g e s te d  t h a t  f o r  s tu d e n ts  l i k e  th e  o n es i n  th e  
sam ple u s e d  f o r  t h i s  s tu d y ,  g ra d e  l e v e l  d id  n o t  e f f e c t  
w h e th e r one  can  l e a r n  more e f f i c i e n t l y  from  a  p i c t o r i a l  
p r e s e n t a t i o n  r a t h e r  th a n  from  a  v e r b a l  p r e s e n t a t i o n  o f  
p a i r e d - a s s o c i a t e  l e a r n in g  t a s k s .
H y p o th e s is  2 . s ta te d *  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i ­
c a n t  d i f f e r e n c e  b etw een  s tu d e n t s  o f  o p p o s i te  
sex  i n  th e  l e a r n in g  o f  p a i r e d - a s s o c i a t e s  when
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th ey  a r e  p r e s e n te d  by  th e  v e r b a l  mode v e r s u s  
th e  p i c t o r i a l  mode#
H y p o th e s is  2 a . s t a t e d i  T h ere  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  
re s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n ta t i o n  o f  p a i r e d - a s s o c i a t e s  b e ­
tween s tu d e n ts  o f  o p p o s i te  sex  a t  th e  t h i r d  
g rad e  l e v e l .
H y p o th e s is  2b . s t a t e d t  T h ere  i s  no s t a t i s t i c a l l y  s ig ­
n i f i c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  
re sp o n se s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
betw een s tu d e n ts  o f  o p p o s i te  sex  a t  th e  
e ig h th  g ra d e  l e v e l .
H y p o th e s is  2 c . s t a t e d :  T h ere  i s  no s t a t i s t i c a l l y  s ig ­
n i f i c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  
re sp o n se s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
betw een s tu d e n ts  o f  o p p o s i te  sex  a t  th e  
tw e l f th  g ra d e  l e v e l .
The s t a t i s t i c a l  t r e a tm e n t  o f  th e  d a t a  i n  C h a p te r  IV 
showed t h a t  s u b je c ts  o f  b o th  s e x e s  a t  th e  t h i r d ,  e ig h th ,  
and  tw e l f t h  g rad e  l e v e l s  had  a  s t a t i s t i c a l l y  h ig h e r  mean 
f o r  t h e  s c o re s  f o r  th e  p i c t o r i a l  mode th a n  f o r  th e  v e r b a l  
mode* T h e re fo re ,  sex  d id  n o t  e f f e c t  th e  mode o f  p r e s e n ta ­
t i o n  a t  any  o f  th e  th r e e  g ra d e  l e v e l s .  The means f o r
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g i r l s  on th e  t o t a l  s c o re s  was n o t s t a t i s t i c a l l y  d i f f e r e n t  
from  t h a t  o f  th e  b o y s .
H y p o th e s is  2 a , t h a t  t h e r e  was no s t a t i s t i c a l  d i f f e r ­
en ce  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  v e r b a l  v s  a  
p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  b e tw een  s e x e s  
a t  th e  t h i r d  g ra d e  was a c c e p te d .  H y p o th e s is  2b , t h a t  t h e r e  
was no s t a t i s t i c a l  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  v s  a  p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d -  
a s s o c i a t e s  b e tw een  s e x e s  a t  th e  e ig h th  g ra d e  was a c c e p te d .  
H y p o th e s is  2 c , t h a t  t h e r e  was no s t a t i s t i c a l  d i f f e r e n c e  
i n  th e  number o f  c o r r e c t  r e s p o n s e s  to  a  v e r b a l  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  b e tw een  s e x e s  a t  
th e  tw e l f th  g ra d e  was a c c e p te d .  Lack o f  i n t e r a c t i o n  
b e tw een  th e  mode o f  p r e s e n t a t i o n  and se x  su g g e s te d  t h a t  
f o r  s tu d e n ts  l i k e  th e  o n es  i n  th e  sam p le , sex  d i f f e r e n c e s  
d id  n o t  e f f e c t  w h e th e r  one ca n  l e a r n  m ore e f f i c i e n t l y  
from  a  p i c t o r i a l  p r e s e n t a t i o n  r a t h e r  th a n  from  a  v e r b a l  
p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s .  B oth  s e x e s  le a r n e d  
m ore e f f i c i e n t l y  th ro u g h  u s e  o f  th e  p i c t o r i a l  mode a t  a l l  
t h r e e  g ra d e  l e v e l s ,  t h e r e f o r e ,  m ain h y p o th e s is  2 was 
a c c e p te d .
H y p o th e s is  3 . s t a t e d t  T h ere  i s  no s t a t i s t i c a l l y  s i g n i f i ­
c a n t  d i f f e r e n c e  b e tw een  s tu d e n ts - w i th  d i f f e r e n t  
r e a d in g  a b i l i t i e s  i n  th e  l e a r n in g  o f  p a i r e d -  
a s s o c i a t e s  when th e y  a r e  p r e s e n te d  by  th e  v e r ­
b a l  mode v e r s u s  th e  p i c t o r i a l  mode.
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H y p o th e s is  3 a . s t a t e d t  T h ere  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
be tw een  s tu d e n t s  w ith  h ig h e r  o r  lo w er r e a d in g  
a b i l i t i e s  a t  th e  t h i r d  g ra d e  l e v e l .
H y p o th e s is  3b . s t a t e d i  T h ere  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  b e ­
tw een s tu d e n ts  w ith  h ig h e r  o r  lo w e r  r e a d in g  
a b i l i t i e s  a t  th e  e ig h th  g r a d e  l e v e l .
H y p o th e s is  3 c . s t a t e d t  T h e re  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  in  th e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  b e ­
tw een s tu d e n t s  w ith  h ig h e r  o r  lo w e r  r e a d in g  
a b i l i t i e s  a t  t h e  tw e l f th  g ra d e  l e v e l .
The s t a t i s t i c a l  t r e a tm e n t  o f  th e  d a t a  i n  C h a p te r  IV 
showed t h a t  s u b je c t s  i n  th e  sam ple d i s t r i b u t i o n  had  a  s t a ­
t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  means w hich  was 
h ig h e r  f o r  th e  p i c t o r i a l  mode th a n  f o r  th e  v e r b a l  mode 
a t  b o th  r e a d in g  l e v e l s  u s e d  i n  t h i s  s tu d y .  The s t a t i s t i c a l  
s ig n i f i c a n c e  a t  th e  ,0 5  l e v e l  was found  a t  t h i r d ,  e ig h th ,  . 
and tw e l f th  g r a d e s .  The h ig h  r e a d in g  l e v e l  g roup  h ad  s i g ­
n i f i c a n t l y  h ig h e r  means th a n  th e  low  r e a d in g  l e v e l  g ro u p
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I n  g ra d e s  th r e e  and e i g h t ,  b u t  n o t  a t  g ra d e  tw e lv e . No 
s i g n i f i c a n t  i n t e r a c t i o n  b e tw een  th e  mode o f  p r e s e n t a t i o n  
an d  r e a d in g  l e v e l  was found  a t  g r a d e s  t h r e e  o r  e ig h t  to  
s u g g e s t  t h a t  f o r  s tu d e n ts  l i k e  th e  o n e s  i n  th e  sam ple 
p o p u la t io n ,  re a d in g  l e v e l  e f f e c t e d  w h e th e r  one can  
l e a r n  more e f f i c i e n t l y  from  a  p i c t o r i a l  r a t h e r  th a n  a  
v e r b a l  p r e s e n t a t i o n  o f  a  p a i r e d - a s s o c i a t e  l e a r n in g  ta sk #  
t h e r e f o r e ,  h y p o th e s is  3 a , t h a t  t h e r e  was no s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  i n  th e  number o f  c o r r e c t  r e s p o n s e s  
to  a  v e r b a l  v s  a  p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
b e tw e en  r e a d in g  l e v e l s  a t  th e  t h i r d  g ra d e  was a c c e p te d .  
H y p o th e s is  3b , t h a t  t h e r e  was no s t a t i s t i c a l l y  s i g n i f i ­
c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  
v e r b a l  v s  a  p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
b e tw een  r e a d in g  l e v e l s  a t  th e  e ig h th  g ra d e  was a c c e p te d .
The s u b je c t s  i n  th e  sam ple le a r n e d  b e t t e r  from  th e  p i c ­
t o r i a l  mode no m a t te r  w hat t h e i r  l e v e l  o f  r e a d in g  was a t  
g ra d e s  t h r e e  and e i g h t .
However, a  s i g n i f i c a n t  i n t e r a c t i o n  betw een  th e  mode 
o f  p r e s e n t a t i o n  and  r e a d in g  l e v e l  f o r  s tu d e n ts  a t  g ra d e  
tw e lv e  su g g e s te d  t h a t  f o r  s u b je c t s  l i k e  th e  o n es  i n  th e  
sam p le , th o s e  w ith  th e  b e t t e r  r e a d in g  a b i l i t i e s  ca n  l e a m  
j u s t  a s  w e l l  from e i t h e r  p i c t o r i a l  o r  v e r b a l  p r e s e n t a t i o n s  
o f  p a i r e d - a s s o c i a t e s ,  w h ile  th o s e  w ith  p o o re r  r e a d in g  a b i l ­
i t i e s  c a n  l e a m  b e t t e r  from  a  p i c t o r i a l  p r e s e n t a t i o n .
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H y p o th e s is  ] o ,  t h a t  t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  r e s p o n s e s  to  a  v e r b a l  
v s  a  p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  b e tw een  
r e a d in g  l e v e l s  a t  th e  tw e l f th  g ra d e  was r e j e c t e d .  The 
s u b je c t s  i n  th e  sam ple le a r n e d  by th e  p i c t o r i a l  mode more 
e f f i c i e n t l y  i f  th e y  w ere i n  th e  p o o re r  r e a d in g  g ro u p , w h ile  
th e  s u b je c t s  i n  th e  sam ple from  th e  h ig h e r  r e a d in g  l e v e l  
g roup  d id  n o t  l e a r n  s i g n i f i c a n t l y  b e t t e r  by one mode th a n  
by th e  o t h e r .
M ain h y p o th e s is  3 was r e j e c t e d  when h y p o th e s is  3c 
was r e j e c t e d  b e c a u se  o f  th e  s t a t i s t i c a l l y  s i g n i f i c a n t  
i n t e r a c t i o n  betw een  mode o f  p r e s e n t a t i o n  and  r e a d in g  
a b i l i t y  a t  th e  tw e l f th  g ra d e  l e v e l .  I n t e r a c t i o n  b e tw een  
mode and r e a d in g  made i t  n e c e s s a ry  to  r e j e c t  o r  m od ify  
th e  t h i r d  m ain h y p o th e s is .
H y p o th e s is  __stated% T h ere  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  b e tw een  s tu d e n t s  w ith  
d i f f e r e n t  ach iev em en t l e v e l s  a s  m easu red  by 
th e  C a l i f o r n i a  M en ta l M a tu r i ty  T e s t  o r  i t s  
e q u iv a le n t  i n  th e  l e a r n in g  o f  p a i r e d - a s s o c i a t e s  
when th e y  a r e  p r e s e n te d  by  th e  v e r b a l  mode 
v e r s u s  th e  p i c t o r i a l  mode.
H y p o th e s is  4 a . s ta te d *  T here  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n ta t i o n  o f  p a i r e d - a s s o c i a t e s
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betw een  s tu d e n t s  w ith  low  o r  norm al* v s  h ig h  
ach iev em en t l e v e l s  a t  th e  t h i r d  g ra d e  l e v e l .  
H y p o th e s is  4 b . s t a t e d t  T h e re  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  th e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
b e tw een  s tu d e n ts  w ith  low  o r  n o rm a l, v s  h ig h  
ac h iev em en t l e v e l s  a t  th e  e ig h th  g ra d e  l e v e l .  
H y p o th e s is  4 o .  s t a t e d i  T h e re  i s  no s t a t i s t i c a l l y  s i g ­
n i f i c a n t  d i f f e r e n c e  i n  t h e  num ber o f  c o r r e c t  
r e s p o n s e s  to  a  v e r b a l  p r e s e n t a t i o n  v s  a  p i c ­
t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
b e tw een  s tu d e n ts  w ith  low  o r  n o rm a l, v s  h ig h  
ach iev em en t l e v e l s  a t  th e  tw e l f th  g ra d e  l e v e l .  
The s t a t i s t i c a l  t r e a tm e n t  o f  th e  d a t a  i n  C h a p te r  IV  
showed t h a t  s u b je c t s  a t  th e  t h i r d ,  e ig h th ,  and  t w e l f t h  
g ra d e s  i n  t h e  sam ple d i s t r i b u t i o n  had  a  s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  i n  m eans a t  th e  ,0 5  l e v e l  w hich  
was h ig h e r  f o r  t h e  p i c t o r i a l  mode th a n  f o r  th e  v e r b a l  mode 
w ith  one e x c e p t io n . T h a t e x c e p tio n  was th e  h ig h  a c h ie v e ­
m ent l e v e l  g ro u p  a t  g ra d e  tw e lv e . The h ig h  ac h iev e m en t 
g ro u p  a t  g ra d e  tw e lv e  showed no s i g n i f i c a n t  d i f f e r e n c e  
betw een  th e  means o f  th e  s c o re s  on th e  two modes o f  p r e ­
s e n t a t i o n .
Lack o f  i n t e r a c t i o n  b etw een  th e  mode o f  p r e s e n t a t i o n  
and  ach iev em en t l e v e l  a t  g ra d e s  t h r e e  and e ig h t  s u g g e s te d
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t h a t  f o r  s u b je c t s  l i k e  th e  o n es  In  th e  sam ple p o p u la tio n »  
ac h iev em en t d o es  n o t  e f f e c t  w h e th e r o n e  can  l e a r n  more 
e f f i c i e n t l y  from  a  p i c t o r i a l  p r e s e n t a t i o n  r a t h e r  th a n  a  
v e r b a l  p r e s e n t a t i o n .  B o th  h ig h  and low  a c h ie v e r s  le a r n e d  
b e t t e r  from  th e  p i c t o r i a l  p r e s e n t a t i o n .  H y p o th e s is  4 a ,  
t h a t  t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  a t  
th e  .0 5  l e v e l  i n  th e  num ber o f  c o r r e c t  re s p o n s e s  to  a  
v e r b a l  v s  a  p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  
b etw een  ach iev em en t l e v e l s  a t  th e  t h i r d  g ra d e  was a c c e p te d .  
H y p o th e s is  4 b , t h a t  th e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  a t  th e  . 0 5  l e v e l  i n  th e  num ber o f  c o r r e c t  r e ­
sp o n se s  to  a  v e r b a l  v s  a  p i c t o r i a l  p r e s e n t a t i o n  o f  p a i r e d -  
a s s o c i a t e s  be tw een  ac h iev e m en t l e v e l s  a t  th e  e ig h th  g ra d e  
was a c c e p te d .
The s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  a t  th e  .0 5  
l e v e l  b e tw een  mode o f  p r e s e n t a t i o n  and  ac h iev em en t l e v e l  
a t  g ra d e  tw e lv e  su g g ested  t h a t  f o r  s u b j e c t s  s i m i l a r  t o  th e  
o n es i n  t h e  sam ple , ach iev em en t d o es h av e  an  e f f e c t  upon 
w h e th e r o n e  can  l e a m  more e f f i c i e n t l y  from  a  p i c t o r i a l  
p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e s  r a t h e r  th a n  a  v e r b a l  
p r e s e n t a t i o n .  The low  ac h iev e m en t l e v e l  g roup  l e a r n e d  
b e t t e r  th ro u g h  th e  p i c t o r i a l  s t im u lu s ,  w h ile  th e  h ig h  
ach iev em en t l e v e l  g roup  le a r n e d  a s  e f f i c i e n t l y  b y  o n e  
mode a s  by  th e  o th e r .  T h e re fo re ,  h y p o th e s is  4 c , t h a t  th e r e  
was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  i n  th e  num ber
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o f  c o r r e c t  r e s p o n s e s  to  a  v e r b a l  v s  a  p i c t o r i a l  p r e s e n ta ­
t i o n  o f  p a i r e d - a s s o c i a t e s  betw een  a c h ie v e m e n t l e v e l s  a t  
th e  tw e l f th  g ra d e  was r e j e c t e d .
M ain h y p o th e s is  4  was r e j e c t e d  when h y p o th e s is  4c 
was r e j e c t e d  b e c a u se  o f  th e  s t a t i s t i c a l l y  s i g n i f i c a n t  
I n t e r a c t i o n  betw een  node o f  p r e s e n t a t i o n  and ac h iev e m en t 
l e v e l  a t  th e  tw e l f th  g ra d e  l e v e l .  I n t e r a c t i o n  betw een  
mode and ach iev e m en t l e v e l  made I t  n e c e s s a r y  to  r e j e c t  
o r  m od ify  th e  f o u r th  n a ln  h y p o th e s is .
The s t a t i s t i c a l l y  s i g n i f i c a n t  h ig h e r  s c o re s  on th e  
p i c t o r i a l  mode o f  p r e s e n t a t i o n ,  w hich  u s e d  p i c t u r e s  a s  
th e  s t im u lu s  te rm , I n  a  p a l r e d - a s s o c 1a t e  l e a r n i n g  ta s k  
f o r  a l l  g ro u p s  w ith  t h e  e x c e p tio n  o f  t h e  h ig h  r e a d in g  
g ro u p  and  th e  h ig h  a c h ie v e m en t g ro u p  a t  tw e l f th  g ra d e  
c o n f irm s  th e  f in d in g s  o f  L um sdalne, K o p s te n , R a ch a l,
J e n k in s ,  P a lv lo ,  and o t h e r s  d e s c r ib e d  I n  C h a p te r  I I  o f  
th e  a u t h o r ’ s  s tu d y . The e f f e c t  o f  g ra d e  l e v e l  a s  s tu d ie d  
by K len  and Rohwer showed t h a t  g ra d e  l e v e l  o f  I t s e l f  d id  
n o t  seem to  b e  a  d e te rm in in g  f a c t o r  I n  t h e  l e a r n i n g  o f  
p a i r e d - a s s o c i a t e s  by th e  two d i f f e r e n t  m odes, b u t  r a t h e r  
t h a t  th e  I n t e r a c t i o n  o f  r e a d in g  l e v e l  w ith  mode a t  a  
c e r t a i n  g ra d e  l e v e l ,  nam ely  tw e l f th ,  had  an  e f f e c t  upon 
t h e  mode o f  p r e s e n t a t i o n ,  and th e  I n t e r a c t i o n  o f  ach iev em en t 
l e v e l  w ith  mode a t  a  c e r t a i n  g ra d e  l e v e l ,  nam ely  t w e l f t h , . 
had  an  e f f e c t  upon th e  mode o f  p r e s e n t a t i o n .
The s i g n i f i c a n t  d i f f e r e n c e  b e tw een  h ig h  and low
72
r e a d in g  g ro u p s  a t  t h i r d  and e ig h th  g ra d e s  c o n f irm s  th e  
f in d in g s  o f  O tto  and  h i s  a s s o c ia te s *  They a l s o  f a i l e d  to  
f in d  any  i n t e r a c t i o n  b etw een  r e a d in g  l e v e l  an d  th e  mode o f  
p r e s e n ta t io n *
C o n c lu s io n s
A lthough  t h i s  ex p e rim e n t c o n firm e d  th e  s u p e r i o r i t y  
o f  p i c t u r e s  a s  s t im u lu s  te rm s  i n  p a i r e d - a s s o c i a t e  l e a r n in g  
t a s k s  f o r  m ost s u b j e c t s ,  i t  showed t h a t  some s tu d e n ts  
c a n  l e a m  a s  w e l l  b y  th e  v e r b a l  mode o f  p r e s e n t a t i o n  a s  
by  th e  p i c t o r i a l  mode o f  p r e s e n t a t i o n  i n  p a i r e d - a s s o c i a t e  
le a rn in g *  I n  t h e  p r e s e n t  s tu d y , tw e l f th  g ra d e  s tu d e n ts  
who w ere i n  th e  h ig h  re a d in g  g ro u p , o r  i n  th e  h ig h  a c h ie v e ­
m ent g roup  showed no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e i r  
l e a r n in g  o f  p a i r e d - a s s o c i a t e s  b y  th e  two d i f f e r e n t  modes 
o f  p r e s e n ta t io n *  S in c e  t h e  p ro b lem  o f  t h i s  s tu d y  was to  
d is c o v e r  th e  e f f e c t  o f  s e l e c t e d  l e a r n e r  c h a r a c t e r i s t i c s  
on th e  mode o f  p r e s e n t a t i o n  o f  p a i r e d - a s s o c i a t e  l e a r n in g  
t a s k s ,  i t  may b e  co n c lu d ed  t h a t  f o r  th e  l e a r n e r  c h a ra c ­
t e r i s t i c s  ch o sen  f o r  t h i s  s tu d y  o n ly  r e a d in g  l e v e l  and  
ac h iev em en t l e v e l  i n  t h e  tw e l f th  g ra d e  e f f e c t e d  mode o f  
p r e s e n t a t i o n .  A l l  o th e r  g ro u p s  o f  s u b j e c t s  le a r n e d  
b e t t e r  from  th e  p i c t o r i a l  mode*
Recom m endations 
I n  v iew  o f  th e  r e s u l t s  r e p o r te d  i n  th e  p r e s e n t  s tu d y .
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t h e  fo l lo w in g  recom m endations w ere made*
1 . F o r s tu d e n ts  i n  a  m id d le  c l a s s  su b u rb an  commun­
i t y  s i m i l a r  to  th e  o n es i n  t h i s  s tu d y , i t  i s  recommended 
t h a t  p a i r e d - a s s o c i a t e  l e a r n in g  ta s k s  sh o u ld  b e  ta u g h t 
u s in g  p i c t u r e s  a s  th e  s t im u lu s  mode w henever p o s s ib le #
2 . F o r tw e l f th  g ra d e  s tu d e n ts  i n  a  m id d le  c l a s s  
su b u rb an  com m unity s i m i l a r  to  th e  o n es i n  t h i s  s tu d y , i t  
i s  recommended t h a t  h ig h  r e a d in g  l e v e l  s tu d e n t s  b e  ta u g h t  
u s in g  e i t h e r  p i c t u r e s  o r  w ords a s  th e  s t im u lu s  mode f o r  
p a i r e d - a s s o c i a t e  l e a r n in g  t a s k s ,
3# F o r tw e l f t h  g ra d e  s tu d e n ts  i n  a  m id d le  c l a s s  
su b u rb an  com m unity s i m i l a r  to  th e  o n es i n  t h i s  s tu d y , i t  
i s  recommended t h a t  h ig h  ach iev em en t l e v e l  s tu d e n ts  b e  
t a u g h t  u s in g  e i t h e r  p i c t u r e s  o r  w ords a s  th e  s t im u lu s  
mode f o r  p a i r e d - a s s o c i a t e  l e a r n in g  ta sk s#
Recom m endations f o r  f u r t h e r  s tu d y * (1 )  F u r th e r  s tu d y  m ig h t 
p ro v e  f r u i t f u l  u s in g  c o l o r  a s  one o f  th e  f a c t o r s  i n  d e t e r ­
m in in g  i f  l e a r n e r  c h a r a c t e r i s t i c s  e f f e c t  th e  mode o f  p r e ­
s e n t a t i o n  o f  p a i r e d - a s s o c i a t e  l e a r n in g  ta s k s #  (2 ) Fur­
t h e r  s tu d y  u s in g  o t h e r  l e a r n e r  c h a r a c t e r i s t i c s  such  a s  
a b i l i t y  a s  m easured  by  th e  S ta n fo rd -B ln e t  an d  s o c i a l  c l a s s  
m ig h t b e  w orthw h ile#
APPENDIX A
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T a b le  21
RAW DATA USED FOR ANALYSIS OF VARIANCE BY GRADES
P u p il  # G rade T hree G rade E ig h t G rade T ifelve
P ic tu r e s Words P ic tu r e s Words P ic tu r e s Words
1 2 1 14 5 14 3
2 25 20 7 8 11 4
3 2 0 35 25 12 14
4 6 13 6 19 21
5 3 0 6 6 23 20
6 5 0 14 5 28 30
7 1 5 33 28 21 20
8 3 0 23 l 4 34 29
9 2 2 9 5 3 0
10 14 2 16 19 21 19
11 2 1 1 0 21 l6
12 22 8 4 7 20 20
13 24 11 25 17 14 13
14 14 7 16 1 8 20 23
15 14 6 26 16 1 8 19
16 11 6 17 15 15 18
17 9 1 2 3 25 8
1 8 8 8 25 23 33 30
19 7 2 11 10 16 12
20 8 ' ’—  2 29 26 23 19
21 7 2 11 7 28 30
22 2 2 3 3 33 29
23 1 0 25 26 27 16
24 3 0 22 14 32 27
25 16 7 27 19 21 11
26 17 14 21 5 17 20
27 8 0 12 12 15 14
28 13 2 9 1 18 15
29 2 0 11 9 22 18
30 8 8 33 17 13 15
31 9 1 4 8 28 22
32 4 0 5 1 29 26
33 5 7 13 4 1 8 l 6
34 10 0 11 5 14 11
35 0 1 14 10 12 8
36 2 1 15 12 25 5
37 4 3 5 1 14 10
38 9 3 14 15 13 6
39 1 1 5 2 2 8 24
40 0 1 6 6 25 25
41 10 3 24 9 26 22
42 l 4 7 10 12 7 0
43 23 12 14 2 25 18
44 7 3 24 28 30 15
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RAW DATA USED FOR ANALYSIS OF VARIANCE BY GRADES
P u p i l  # G rade T h ree G rade E ig h t G rade Tw elve
P i c t u r e s  Words
t t
47
48
49
50
51
52
54
56
58
I?
61
62
U
Î Î
67
68
69
70
71
72
74
76
77
78
79
80 
81 
82 
83 
8^  ^
85
2
11
1
13 
10
7
25
3
5 
1
4 
4
12
6
7 
6
14 
4 
4
29
Î
4
3
5 
10
9
19
6
8
I
9
I
4
5 
7 
5
P i c t u r e s  Words
0
2
2
2
0
5
9
2
1
0
0
2
2
0
0
5
0
1
19
5
2
3
0
5
3
4
9
3
4
3
0
2
3 
13
0
4 
1 
0 
0 
0
21
8
28n
23 
10 
16 
21 
28
6
16
25
24 
0
21
11
22
I I
16
17 
22 
11
18 
13
25 
23 
15
3
9
1
15
11
20
20
3
6
26
3
P i c t u r e s  Words
18
5 
20
14 
4
15
16
16
4
15 
24 
10
1
7
d
29
19
10
10
18
6 
22
13 
17
14 
12
1
14
3
1 
28 
23 
1
2 
28
16 
2
34 
18 
29 
15 
21 
22
I I
35 
5
22
19 
28 
23
29 
22 
32
13
14
I I
23
25
20
26 
7
27
19
30 
11 
11
15 
22 
32 
10 
18 
27 
30
i i
35
25
26 
13 
21 
20 
22 
15 
34
2
12
17
26
11
23
29
12 
9
I Î
19
2
13
^6
21
14 
28
9
8
8
2 I
10
13
23
25
25
30
37
7 7
T a b le  22
RAW DATA ON GRADS THREE DIVIDED BÏ SEXES
G i r l s  
P u p i l  # P ic tu r e s Words
Boys 
P u p il  # P ic tu r e s Words
1 5 3 1 5 5
2 6 3 2 25 20
3 10 3 3 2 1
4 5 5 4 3 0
5 3 0 5 2 0
6 29 19 6 2 2
7 4 0 7 14 2
8 14 5 8 22 8
9 6 0 9 7 2
10 7 0 10 2 2
11 6 4  . 11 16 7
12 4 0 12 8 0
13 5 1 13 2 ■ 0
14 7 5 l 4 8 8
15 7 3 15 4 0
16 23 12 l6 3 0
17 14 7 17 4  ‘ 1
18 0 1 1 8 5 0
19 1 1 19 5 0
20 0 1 20 ? 2
21 10 0 21 6 0
22 5 7 22 5 3
23 9 1 23 19 ?
24 13 2 24 9 4
25 3 0 25 4 3
26 1 0 26 6 2
27 7 2 27 4 1
2 8 8 8 28 12 3
29 9 1 29 4 2
30 11 6 30 1 0
31 l 4 6 31 25 9
32 14 7 32 10 0
33 24 11 33 13 2
34 1 5 34 1 2
35 3 0 35 11 2
36 5 0 36 2 0
37 1 8 13 37 10 3
38 6 4 38 ? 3
39 8 4 39 4 3
40 7 0 4o 3 2
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T a b le  23
RAW DATA ON GRADE EIGHT DIVIDED BÏ SEXES
G i r l s Boys
P u p i l  ^ P i c t u r e s Words P u p il  # P ic tu r e s Words
1 11 5 1 6 6
2 21 7 2 15 12
3 24 10 3 25 26
4 25 24 4 11 7
5 23 15 5 11 10
6 8 5 6 2 3
7 5 1 7 10 18
a 19 11 8 16 1 8
9 14 10 9 25 17
10 16 10 10 14 5
11 13 4 11 13 6
12 32 28 12 4 7
13 11 5 13 29 26
14 17 10 14 5 2
15 11 6 15 20 23
16 1 8 22 16 12 12
17 13 13 17 15 13
18 9 14 18 11 9
19 11 6 19 5 1
20 3 1 20 4 8
21 6 2 21 14 15
22 32 28 22 24 9
23 26 16 23 14 2
24 17 5 24 8 8
25 22 24 25 21 1 8
26 21 5 2 6 - 8 5
27 2 0 27 28 20
28 3 3 28 l6 4
29 11 1 29 10 7
30 25 23 30 29 29
31 26 1 6 31 21 25
32 1 0 32 6 4
33 16 19 33 11 9
34 9 5 34 0 1
35 23 14 35 19 11
36 33 2 8 36 15 9
37 6 6 37 3 1
38 35 25 38 1 . 3
39 7 8 39 23 14
40 17 15 40 15 12
41 22 14 4 l 25 17
42 9 1 42 22 1 8
43 24 2 8 43 37 29
44 16 15 44 26 19
45 14 5 45 1 3
46 3 2 46 16 16
47 33 17 47 25 14
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T a b le  2 4
RAW DATA ON GRAD2 TWELVE DIVIDED BY SEXES
GIRLS 
PUPIL # PICTURES WORD
BOYS 
PUPIL # PICTURES WORDS
1 21 16 1 29 26
2 33 29 2 2 8 22
? 28 30 3 18 19
4 16 12 4 33 30
5 13 15 5 23 19
6 14 11 6 27 16
7 12 8 7 21 19
8 28 24 8 20 20
9 25 25 9 20 23
10 34 25 10 19 17
11 17 11 11 22 12
12 15 13 12 26 30
13 22 22 13 11 4
14 32 25 14 23 20
15 18 13 15 28 30
16 11 8 16 21 20
17 27 21 17 32 28
1 8 7 6 18 15 1 8
19 26 30 19 25 1 8
20 21 22 20 22 20
21 25 2 21 18 15
22 23 19 22 32 27
23 33 33 23 26 24
24 30 2 8 24 22 23
25 32 29 25 13 12
26 29 24 26 14 9
27 23 23 27 20 23
28 5 2 28 30 28
29 35 34 29 22 11
30 14 15 30 11 9
31 35 37 31 15 8
32 27 30 32 18 16
33 14 3 33 12 10
34 12 14 34 10 10
35 19 21 35 27 23
36 34 29 36 30 25
37 3 0 37 29 26
38 14 13 38 30 15
39 23 22 39 18 11
40 22 18 40 7 0
4 l 15 14 41 13 6
42 17 20 42 25 5
43 21 11 43 14 10
8 0
T ab le  25
a AW data FOH grade three d iv id e d  BÏ READING LEVEL
P u p i l  #
Low
P i c t u r e s H erds P u p il  #
High
P i c t u r e s Words
1 2 1 1 11 6
2 2 0 2 25 20
3 3 0 3 5 0
4 14 2 4 1 5
5 2 1 5 4 6
6 9 1 6 2 2
7 2 2 7 24 11
8 1 0 8 14 7
9 3 0 9 14 6
10 16 7 10 8 8
11 4 0 11 7 2
12 10 - - 0 12 8 2
13 0 1 13 7 2
14 2 1 14 17 14
15 4 3 15 8 0
16 9 3 16 13 2
17 1 " 1 7 2 0
1 8 0 1 1 8 8 8
19 10 3 19 ? 1
20 7 3 20 14 7
21 7 5 21 23 12
22 3 2 22 2 0
23 5 1 23 11 2
24 4 2 24 1 2
25 12 3 25 13 2
26 7 0 26 10 0
27 6 0 27 4 0
28 4 0 2 8 6 4
29 29 19 29 14 5
30 3 0 30 4 1
31 5 5 31 5 5
32 9 4 32 6 2
33 8 4 33 4 3
34 5 3 34 10 3
35 9 2 35 19 9
36 5 3 36 6 3
37 3 0 37 6 0
38 5 0 38 1 8 13
39 7 0 39 6 4
40 5 0 40 4 1
4 i 1 0 4 i 3 0
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T a b le  26
RAW DATA FOH GRADE EIGHT DIVIDED BY READING LEVEL
Low High
P u p i l  # P i c t u r e s Words P u p il  # P ic tu r e s Words
1 11 1 1 18 22
2 2 0 2 26 16
3 15 13 3 37 29
4 19 11 4 23 14
5 8 8 5 32 28
6 19 11 6 20 12
7 11 9 7 33 2 8
8 17 5 8 22 24
9 14 5 9 20 2 8
10 6 6 10 32 28
11 14 5 11 29 29
12 23 14 12 1 3
13 9 - - 5 13 7 8
1 ^ 1 0 14 35 25
15 2 3 15 13 6
16 29 26 l6 16 19
17 11 7 17 4 7
1 8 3 3 1 8 25 17
19 9 1 19 l6 18
20 4 8 20 26 16
21 5 1 21 17 15
22 5 1 22 25 23
23 14 15 23 11 10
24 6 6 24 22 14
25 21 1 8 25 27 19
2 6 28 20 26 21 5
27 25 14 27 12 12
2 8 16 4 2 8 11 9
29 10 7 29 11 5
30 6 4 30 14 10
31 16 15 31 24 9
32 24 10 32 24 28
33 0 1 33 23 15
34 21 7 34 16 16
35 11 5 35 21 25
36 22 18 36 2 8 16
37 25 17 37 26 19
38 3 1 38 16 10
39 15 9 39 17 10
40 11 6 40 11 6
41 3 1 4 l 13 13
42 6 2 42 15 12
43 3 2 43 9 14
44 8 5 44 1 3
45 33 17 45 20 23
46 13 4 46 10 18
47 15 12 47 25 17
48 5 2 48 25 26
49 10 12 49 25 24
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T a b le  27
RAW DATA FOR GRADE TWELVE DIVIDED BÏ READING LEVEL
Low High
P u p i l  #  P i c t u r e s Words P u p i l  § P ic t u r e s Words
1 22 11 1 30 28
2 30 28 2 11 4
3 17 11 3 15 8
14 3 4 32 25
5 12 14 5 33 33
6 3^ 29 6 32 29
7 3 0 7 21 11
8 21 19 8 11 9
9 14 13 9 26 30
10 25 8 10 23 22
11 16 12 11 28 24
12 27 16 12 28 30
13 15 14 13 35 37
14 1 8 15 14 26 24
15 22 1 8 15 19 17
16 13 15 16 21 16
17 1 8 16 17 21 22
1 8 12 8 1 8 19 14
19 15 5 19 29 24
20 25 25 20 35 34
21 7 0 21 21 21
22 30 15 22 25 18
23 18 11 23 26 22
24 22 20 24 14 10
25 5 2 25 2 8 30
26 22 12 26 15 18
27 22 23 27 20 23
28 14 9 2 8 12 10
29 25 2 29 11 8
30 7 6 30 23 23
31 33 30 31 14 11
32 33 29 32 19 21
33 32 27 33 13 12
34 22 9 34 15 13
35 10 10 35 17 20
36 1 8 13 36 23 19
37 27 23 37 1 8 19
38 30 25 38 23 20
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T a b le  2 8
RAWf DATA FOR GRADS THR3E 
110 o r  Below
DIVIDED BY ACHISVEHEÎIT LEVEL 
Above 110
P u p i l  #  P i c t u r e s Words P u p il #  P i c tu r e s Words
1 5 0 1 3 0
2 11 6 2 2 2
3 2 1 3 2 1
k 4 6 4 22 8
5 3 0 5 14 7
6 14 2 6 14 6
7 9 1 7 7 2
8 1 0 8 8 2
9 8 0 9 2 2
10 0 1 10 17 14
11 1 1 11 13 2
12 0 1 12 9 1
13 10 3 13 5 7
14 23 12 14 9 3
15 7 5 15 l 4 7
16 3 2 16 11 2
17 7 0 17 13 2
18 4 0 1 8 1 0
19 6 2 19 4 0
20 3 0 20 6 4
21 9 4 21 14 5
22 8 4 22 5 5
23 5 0 23 4 3
24 5 0 24 19 9
25 5 3 25 5 3
26 1 8 13 26 3 0
27 2 0 27 6 4
2 8 10 0 2 8 7 0
29 5 1 29 9 2
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T ab le  29
RAW DATA FOR GRADE EIGHT DIVIDED BY ACHIEVE ENT LEVEL
110 o r  Below Above 110
P u p il  # P i c tu r e s Words P u p i l  // P i c t u r e s Words
1 16 15 1 25 24
2 11 9 2 24 10
3 14 5 3 22 24
4 21 7 4 17 5
5 11 5 5 32 28
6 3 2 6 20 28
7 26 16 7 9 14
a 20 23 8 15 12
9 11 6 9 23 14
10 15 9 10 18 22
11 1 3 11 11 6
12 3 1 12 17 10
13 25 17 13 26 19
14 13 13 14 37 29
15 16 10 15 32 28
16 1 3 16 28 16
17 2 3 17 11 10
18 l6 4 18 29 26
19 15 13 19 25 26
20 11 1 20 22 14
21 6 4 21 27 19
22 19 11 22 21 5
23 0 1 23 12 12
24 6 2 24 11 9
25 26 l 6 25 25 17
26 6 6 26 14 10
27 16 1 8 27 6 6
28 3 3 28 24 9
29 ? 1 29 10 12
30 4 8 30 24 28
31 5 1 31 20 12
32 11 5 32 25 14
33 19 11 33 23 15
34 5 1 34 29 29
35 14 15 35 16 16
36 8 5 36 21 25
37 14 2 37 4 7
38 8 8 38 17 15
39 21 18 39 25 17
4o 8 5 40 25 2341 2 8 20 4 l 33 28
42 10 7 42 23 14
43 9 5 43 7 8
44 16 19 44 35 25
45 14 5 45 13 6
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T ab le  30
RAW DATA FOR GRADE TV/3LVE DIVIDED BY ACHIEYcKENT LEVEL
110 o r  Below Above 110
P u p i l  # P i c t u r e s Words P u p il  # P i c t u r e s Words
1 22 9 1 26 30
2 27 23 2 35 37
3 26 22 3 21 19
1 8 19 4 1 8 15
5 21 16 5 13 12
6 30 25 6 l6 12
7 17 11 7 14 10
8 30 15 8 20 20
9 7 0 9 22 22
10 25 25 10 23 22
11 25 5 11 11 4
12 12 8 12 27 21
13 25 8 13 26 24
14 15 14 l 4 23 23
15 14 9 15 15 1 8
16 22 11 16 32 27
17 22 20 17 13 6
1 8 5 2 1 8 21 21
19 12 14 19 21 11
20 34 29 20 29 26
21 14 13 21 18 11
APPENDIX B
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PRESENTATION ORDER OF PAIRS TESTING ORDER
1 . EGG LUF p i c t u r e 1 . watch p i c t u r e
2 . BSD GUK word 2 . RING word
3 . POT KYX p i c t u r e 3 . BABY p i c t u r e
4 . NUTS ROH word 4 . CLOCK word
5 . APPLE WOH p i c t u r e 5 . EGG p i c t u r e
6 . DRUM VID word 6 . NUTS word
7 . SPOON J IS p i c t u r e 7 . SPOON p i c t u r e
8 . CLOCK QIN word 8 . TIE word
9 . BABY CYR p i c t u r e 9 . APPLE p i c t u r e
10 . RING FOW word 1 0 . BED word
11 . PIANO FAR p i c t u r e 1 1 . POT p i c t u r e
12 . CAR LOH word 1 2 . CAKE word
1 3 . WATCH VOD p i c t u r e 1 3 . SHIRTS p i c t u r e
14 . TIE BEM word l 4 . CAR word
15 . SHIRTS HYL p i c t u r e 1 5 . PIANO p i c t u r e
1 6 . CAKE JYN word 1 6 . DRUM word
EXAI-lPLESi
1 . GLASS BYC p i c t u r e
2 . BREAD SUF word
8 8
The o r d e r  o f  th e  p r e s e n ta t i o n  o f  th e  p a i r s  o f  
p a i r e d - a s s o c i a t e s  and a l s o  th e  o r d e r  o f  th e  s t im u lu s  
te rm s u se d  f o r  th e  t e s t i n g  w ere changed  from show ing to  
show ing u s in g  th e  fo llo w in g  o r d e r  o f  p r e s e n ta t io n s  
i - l 6  f i r s t  show ing
4 -3  second  show ing
7-6  t h i r d  show ing
10-9  f o u r th  show ing
13-12  f i f t h  show ing
89
Name ________________________________  F i r s t  t r y .
G rade _________
1 ._______________
Exam plest 2 . .    . ...........
1  . _________________  3 ._______________
2  .   _______________
5 . _______________
6  . _______________
7  . _______________
8  .______
9 ._______________
1 0 ._______________
1 1 ._______________
T eacher
1 2 ._______________
13  . _______________
14  . _______________
1 5  . _______________
1 6  . _______________
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BREAD S U F
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BREAD
BED
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GUK
WON
92
TIE
M
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R IN G
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1 1 0
COKE
too
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